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THE TRAINING OF AN ELECTRICIAN. 


For one who believes that life is measured in terms 
of things accomplished, the utilization of one’s time 
is a most important matter. In a sense, to save time 
is to live long. The man who can do in an hour the 
task which another needs two hours to do, may be 
said to live twice as long each day as does his fellow 
worker. 

Not less important than facility in accomplishing 
the tasks that make up the day’s work is the matter 
of economizing in time in training for a trade or pro- 
fession. As a rule, the real training period is rela- 
tively brief; with exceptions that are already rare 
and that seem to be becoming even more exceptional, 
the man who would succeed as a craftsman or as a 
business or professional man, must attain a degree 
of real proficiency at an early age. In the modern, 
high-pressure industrial world there is small place 
for the gray-haired apprentice. 

As important as economy of time is, however, the 
foregoing remarks must not be interpreted as a rec- 
ommendation for short-cut or extra-quick methods 
of securing vocational training. Of all men, it is the 
specialist who is making his efforts really count 
these days; but specialization does not mean that to 
confine one’s time to the narrow range of subjects 
which seem to bear directly and intimately on the 
day’s duties is either necessary or sufficient. Breadth 
of information as well as thoroughness is indis- 
pensable to the highest measure of success in any 
trade or profession. How the two qualifications men- 
tioned may best be secured is a matter which any 
craftsman can well afford to give the most careful 
consideration. 

In general there are two ways of acquiring expert 
knowledge. One is by means of practical experi- 
ence, and the other is through the study of books 
and other publications. In electrical construction, the 
first of these two ways of learning is absolutely es- 
sential to the acquisition of any considerable amount 
of skill, but it is unfortunate that so many men en- 
gaged in this work are disposed to feel that experi- 
ence is the only thing necessary to insure success. 
This feeling is doubtless fostered by the reports so 
frequently current of men who have succeeded with 
practical experience as their principal or only teach- 
er. Unfortunately there is no record of those who 
have failed because they depended solely upon ex- 
perience for training; statistics along this line would 
be illuminating and helpful, as would also knowl- 
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edge of how much more successful those who have 
actually succeeded might have become if they had 
had the benefit of systematic courses of study bear- 
ing upon their chosen occupation. 

Learning through experience is so slow a process 
that the electrician’s knowledge can never be very 
The ideal 
way of gaining skill along electrical lines is to com- 
bine well ordered study with practical work. This 
is a thing that many young electricians have splen- 
did opportunities of doing, and these reflections are 
written in the hope of proving a helpful suggestion 
to men to whom such opportunity comes. Not long 
ago the writer introduced a young electrician seeking 
employment to the head of the electrical-construc- 
tion department of one of the largest electrical con- 
cerns in this country. It is an interesting fact that 
the first question asked was as to whether the appli- 
cant had had any training other than that gained 
through experience, and that a promise to take elec- 
trical courses in a night school was exacted before 
a position was offered. It would be a good thing if 
more employers of young men for electrical work 
would adopt a similar procedure, where opportunities 
are open and other conditions are favorable. 


extensive if he depends solely upon it. 





CONCERNING DOLLAR WIRING KINKS. 

The beginning of a new year being the customary 
time for retrospection and the making of new reso- 
lutions, it may not be out of order to indulge in a 
little reflection and to make a few remarks as to 
future intentions concerning one of the sections of 
this publication devoted to so-called wiring kinks. 

This page is one that was retained from Electro- 
craft, and the hope was to make it a convenient place 
for the exchange of information between practical 
electricians employed in doing electric wiring or in 
the supervision or inspection of wiring installations, 
a page on which a man of this sort might give his 
brother craftsman the benefit of his experience in 
overcoming some difficulty or other which he had 
encountered in the course of the day’s work, and 
where new and ingenious ways of doing tasks which 
make up the work of the wireman might be briefly 
explained. During the year this hope has been large- 
ly realized. The wiring kink section has been run 
rather regularly throughout the entire year and there 
is abundant evidence that most of the matter which 
has appeared has been interesting and helpful. There 
has not been as much in the way of discussion and 
criticisms, however, as was desired. Readers have 
been disposed, it seems, to assume that the publica- 
tion of a kink amounted to endorsement by the edi- 
tors, and therefore not inclined to venture opinions 
of their own. On the contrary, while it has not been 
intended to publish descriptions of work conflicting 
with the rules of the National Electrical Code nor 
recommendations for making poor substitutions for 
standard electrical fittings, all matter is published 
over the contributor’s name and publication does not 
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indicate unqualified endorsement. In fact, it has 
sometimes been felt that it was worth while to pub- 
lish certain matter as a means of emphasizing the 
need of improvement in wiring practice in some lo- 
calities. 

As is doubtless obvious from the foregoing, any 
reader who has discovered a better way of doing a 
job of wiring than that discussed in any given kink, 
can confer a great favor on other readers by prompt- 
ly submitting criticisms for publication. It is hoped 
that in the coming year this may become a general 
practice. This page will be open always to the man 
who knows what good wiring is, and the publication 
of an item is never to be understood to signify that 
the final word on the subject has been said. 








MORE ELECTRIFICATION OF RAILROADS. 

Announcement has been made that the Chicago, 
Milwaukee & Puget Sound Railroad is to electrify 
that portion of its road crossing the several ranges of 
the Rocky Mountains in Montana and Idaho. The 
first portion to be electrified will be between Harlow- 
ton, Mont., and Avery, Idaho. The three sections 
involved are 439 miles in length. Power for electric 
operation is to be secured from the Great Falls 
Power Company at Great Falls, Mont., where a hy- 
droelectric generating station will operate. It is 
necessary to build a transmission line for this pur- 
pose over a portion of the public domain, and with 
this object in view a grant has been made by the 
Interior Department, the conditions of which will be 
found on page 109 of this issue. 

The decision to electrify this transcontinental road, 
coming so closely upon the heels of the announce- 
ment of the electrification of the Denver & Rio Grande 
Railroad, shows the inevitable trend at the present 
time toward the electrification of those portions of 
trunk-line railroads which encounter the most diffi- 
cult grades and numerous tunnels. These sections 
are usually within range of ample water power and 
frequently at some distance from a source of coal. 








WIRING. 

While the subject of interior wiring is well devel- 
oped in practice in this country, it does not receive 
as much attention at the various meetings of contrac- 
tors as the subject deserves. Upon other pages of 
this issue will be found a paper recently read before 
a meeting in England which contains many points of 
interest. The author, Mr. Frank Broadbent, is one 
of the chief experts upon this subject in that country, 
and is regarded as an authority. He is responsible 
for a great deal of the installation work in printing 
establishments there, and has assisted the Govern- 
ment departments in the preparation of electrical 
regulations. He is also the author of several books 
upon electrical subjects. Consequently his state- 
ments while, of course, dealing,;with English rather 
than American conditions, shotild be of interest to 
men dealing with electrical construction in this coun- 
try. 
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NOMOGRAMS FOR PRESSURE DROP. 

In many branches of electrical work it is found 
necessary to carry On computations in a series of 
steps owing to the impractical complexity of form- 
ulas connecting the desired result with the initial 
variables. A method for conveniently and rapidly 
carrying out such computations is illustrated by an 
article in this issue by Mr. M. J. Eichhorn dealing 
with the pressure drop on alternating-current trans- 
mission lines. In a previous issue, June 24, 1911, 
Mr. Eichhorn explained the application of the nomo- 
gram to magnetic calculations and he has here shown 
its application to a problem of a somewhat different 
nature. 

The method consists in so arranging a series of 
scales representing the possible variations in the vari- 
able quantities of the problem that a straight edge 
laid across three adjacent scales will pass through 
points which mutually correspond. From points so 
found a further alinement by means of a straight 
edge introduces the effect of an additional variable. 
By having such a series of scales prepared in ad- 
vance, one can immediately find the effects of the 
choice of any particular values of any of the variables 
involved upon the final result. The method is some- 
what similar to the use of a slide rule, but possesses 
a further advantage in that functions may be in- 
volved other than the simple relations of multiplica- 
tion, division, square root, etc. 

The problem considered by Mr. Eichhorn presents 
an opportunity for applying the method to a case 
which is otherwise very difficult to handle, and a sim- 
ilar procedure can be followed in many cases where 
the usual method of solution is one of trial until suit- 
able values are found for the independent variables. 
While the resistance, and consequently the resist- 
ance drop of voltage in a conductor, is a simple func- 
tion of its diameter, the inductance is a much more 
complicated function, involving not only the diam- 
eter but the spacing of the outgoing and returning 
wires. The computation of the total drop in volt- 
age upon an alternating-current line, therefore, in- 
volves ordinarily a determination of this inductance 
for any particular set of conditions. The scale 
worked out and illustrated by Mr. Eichhorn, how- 
ever, enables the effect of a variation in the size of 
wire to be immediately and easily transferred into a 
corresponding drop of voltage. It is, consequently, not 
only possible, when the length, voltage, power-factor 
and load are given, to compute the total pressure 
drop for a given size and spacing of wires, but also 
to quickly determine the proper size of wire to ob- 
tain any desired drop in voltage. 

This method will be found applicable to many 
problems arising in the work of the electrical engi- 
neer, and in cases where such computations must 
be frequently carried out the preparation of the nec- 
essary scales will be found in the end a labor-saving 
step. This is particularly true when, as in the pres- 
ent case, the size of wire or some similar quantity 
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must be assumed and the effect of this assumption 
upon the result then found. 








ELECTRICAL REFRIGERATION FOR 
BUTCHERS. 

The advantages in the use of electric power in 
connection with refrigerating machines in butcher 
shops are many. The handling of ice in the old-fash- 
ioned refrigerators has always been a nuisance and 
is not nearly as cleanly as the production of cold in 
piping, in which cold brine is circulated, or in which 
the expansion of the refrigerant takes place directly. 
For the driving of the compressor in a refrigerating 
machine there is nothing so convenient as an electric 
motor and the attention required by such an outfit 
is slight. The regulation of the temperature can also 
be closely controlled so that temperatures slightly 
above freezing or temperatures below freezing can 
be obtained at will, although the latter are not us- 
ually desirable. Where automatic control is installed, 
this regulation can be made to take place without 
attention from the proprietor. The temperature can 
be maintained over Sundays and holidays as well as 
if an attendant were present. Incidentally electric 
lighting may be installed inside of the refrigerator, 
whereas the use of other forms of illuminants in 
such a place is decidedly disadvantageous. 

One of the chief advantages of the mechanical re- 
frigeration as compared with the use of ice, resides, 
however, in its effects upon the meat. Where ice 
is used it has been found necessary to trim the meat 
frequently in order to keep it in a presentable and 
saleable condition, and the loss by trimming aggre- 
gates a considerable amount in the course of the 
year. In mechanical refrigeration this condition is 
found to be eliminated and the surface of the meat 
remains in good condition. The saving from this 
source has in some cases been found to be sufficient 
to pay the cost of the electric power used in running 
the motor, so that the fixed charges against the in- 
stallation are the only items to be balanced against 
the cost of ice in comparing the two methods. Cen- 
tral-station solicitors will find this a strong argument 
in advocating the adoption of mechanical refrigera- 
tion in connection with electric drive. Here as in 
many other applications of the electric motor, the 
cost of electric power, while showing advantages in 
comparison with previous methods, is not the only 
item to be considered, nor the most important one. 
Incidental advantages are frequently found to be 
sufficient reason for adopting an electrical installa- 
tion. 

Upon other pages of this issue will be found a full- 
er discussion of this subject, with illustrations and 
figures taken from installations which have been 
successfully installed in this type of retail store. The 
arguments for an installation of this kind are so 
strong that it should not be long before every butch- 
er shop of medium or large size in the country, where 
electric power is accessible, is equipped in this way. 
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Philadelphia Section Activities. 

The regular monthly meeting of the 
Philadelphia Electric Company Sec- 
tion of National Electric Light 
Association held in the lecture 
room of the Franklin Institute on De- 
cember 16, with B. Frank Day pre- 
siding. After the usual dinner at the 
Continental Hotel preceding the meet- 
ing, the Assembly Room and Exhibi- 
tion Committee presented several very 
interesting demonstrations, including 
reverse-phase relays, portable photo- 
meters and vacuum cleaners. It is the 
intention of James T. Maxwell, the 
chairman of this committee, to con- 
tinue these demonstrations preceding 
each monthly meeting. 

John W. Howell, of the Harrison 
Lamp Works, gave an exceedingly in- 
teresting lecture on incandescent 
lamps. Mr. Howell’s lecture brought 
out very many interesting details in 
connection with the early manufacture 
of incandescent lamps. He explained 
many of the problems that confronted 
Edison and his early assistants, and 
brought out the interesting fact that 
most of Edison’s early patents—both 
in lamps and in the Edison distribution 
system—are still standard. 


the 


was 


Many interesting slides were shown 
of the first lamp factory and the men 


who so successfully developed the in- 


dustry. by step Mr. Howell 
traced the development of the vari- 
ous types of lamps from the early fila- 
ment to the high-efficiency 
type of Edison Mazda lamp. 

Very interesting discussion followed 
Mr. Howell’s lecture, participated in 
by W. C. L. Eglin, J. D. Israel, C. J. 
Russell, W. H. Donley, G. Bertram 
Regar and others. 

The Meter Department Branch held 
its regular meeting on Friday even- 
ing, December 6. It had been ar- 
ranged with G. R. Smith, of the Met- 
ropolitan Engineering Company, of 
Brooklyn, to give an illustrated talk 
on the “Metropolitan Protective De- 
vices for Meter Installations.” Owing 
to the illness of Mr. Smith, C. B. Tay- 
lor was given the task of reading the 
paper. After the paper had been read, 
the meeting was given over to a lively 
discussion of the adaptability of these 
devices to the circuits of the Phila- 
delphia Electric Company. The pros 
and cons were brought out, with the 
following members taking part: 
Messrs. Goodwin, White, Donley, Sea- 
man, Reilly, McAleer, Hackett, Pickles, 
Bucholz, Crawford, MacCreery, Ely, 
Robertson, Acker, Moore, Silbert and 
Crowell. 

The Accounting Department Branch 
held a very interesting meeting on De- 
cember 12. The speaker of the even- 
ing was Gershom Smith, general man- 
ager of the Tabulating Machine Com- 


Step 
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pany, of New York City and Washing- 
ton, and Mr. Smith had for his topic 
“Business Efficiency Impossible With- 
cut Team Play.” The paper showed 
a remarkably comprehensive grasp of 
the subject and an intimate and per- 
tinent knowledge of handling men. 
The nature of the paper was such as 
to make it invaluable to every young 
man who wishes to advance in his 
work, no matter what it may be. 
Other speakers at the meeting were 
A. V. R. Coe, secretary of the Phila- 
delphia Electric Company; H. R. 
Kern, auditor; B. Frank Day, chair- 
man of the Philadelphia Electric Com- 
pany Section; and Joseph B. Seaman, 
secretary. The meeting was _inter- 
spersed with selections from a large 
Victrola. It was voted by all present 
as the most interesting and profitable 
meeting the Accounting Department 
Branch has ever held. 

The regular monthly meeting of the 
Commercial Branch was held on De- 
cember 30. The subject of the even- 
ing was a paper by C. J. Russell on 
“The Definition and Importance of 
Factors.” Mr. Russell dealt in a clear, 
comprehensive and original manner 
with this very important subject. 
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West Penn Banquet. 

Covers were laid for 56 persons at 
the fourth annual banquet of the West 
Penn Electric Company, held in the 
New Zimmerman House, Greensburg, 
Pa., on December 11, 1912. 

The regular monthly meeting was 
held in the hotel parlors previous to 
the banquet. W. R. Kenney, super- 
intendent of lighting, presided over 
the first period, later turning the meet- 
ing over to District Superintendent 
William Snite, at which time papers 
were read by E. I. Barnard on “Elec- 
tric Motors vs. Gas Engines,” and L. 
T. Jackman, on “Meter Reading and 
District Work.” 

The dining-room decorations bore 
out the holiday spirit, while a con- 
cealed orchestra furnished excellent 
music for the banqueters. 

With W. R. Kenney as toastmaster, 
responses were made by quite a few 
of those present, among whom were 
E. D. Dreyfus, statistician; H. P. 
Chambers, superintendent of lighting; 
T. S. Henderson, manager of the new 
business department, all of the Pitts- 
burgh office; F. A. Moesta, district su- 
perintendent at Kittanning, and W. S. 
Anderson, chief clerk of the Connells- 
ville office. 

SS 
Annual Meeting of Wisconsin As- 
sociation. 

The annual meeting of the Wisconsin 
Electrical Association will be held at the 
Hotel Pfister, Milwaukee, Wis., on Jan- 
uary 15 and 16. 
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Jovian Activities in Denver. 

Statesman T. B. Burnite of the Colo- 
rado Section of the Rejuvenated Sons 
of Jove, recently mailed notices to all 
the Colorado Jovians, informing them 
of a special meeting to be held after 
the first of the year at which plans 
will be formulated whereby the Jovians 
in this section of the country will be 
able to derive the full benefits from 
the parent organization. 

It was also announced that Frank E. 
Watts, Eleventh Jupiter of the order, 
will visit Denver, February 12 and 13. 
A reception, probably a banquet, will 
be arranged so that the Jovians in that 
vicinity will be able to give the Elev- 
enth Jupiter a good send off. 


oa 
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Illinois Electrical Contractors to 
Meet at Peoria. 

The mid-winter meeting of the Illinois 
Electrical Contractors’ Association, will 
be held at the Jefferson Hotel, Peoria, 
on January 17 and 18. The first morning 
will be taken up with registration and a 
short session. The afternoon session will 
be a co-operative session, with talks on 
the relationship of the central station and 
supply men to the contractors. An il- 
lustrated lecture by F. L. Decker on his 
system of bookkeeping, which has the 
sanction of the Association, and an il- 
lustrated lecture by the National X- 
Ray Reflector Company on “Reflectors 
and Their Uses”, will be the chief fea- 
tures of the session. 

The two. sessions on Saturday will be 
devoted to the business of the Associa- 
tion. The convention will close with a 
banquet at the Jefferson Hotel at 6:30 
p. m. This will include an entertain- 
ment. 

Upon registering, the members will be 
given badges that will admit them to all 
the sessions and banquet and to the 
Peoria Electrical Show, which opens on 
January 18. 

On Friday afternoon there will be a 
sleigh ride for the ladies, and in the ev- 
ening a theater party. 

i ae 
Boston Elevated Changes. 

Changes in the management of the 
Boston Elevated Railway Company were 
made, beginning with the new year. Un- 
der the new arrangement Vice-President 
C. S. Sergeant, who has hitherto been 
chief of the bureau of operation, be- 
came head of the bureau of elevated and 
subway construction, the position for- 
merly occupied by the late George A. 
Kimball. Second Vice-President Mat- 
thew C. Brush is given charge of the de- 
partment of transportation, which in- 
cludes surface and rapid-transit lines, 
power, inspection and employment. C. 
H. Hile becomes head of the depart- 
ment of maintenance, which includes 
mechanical and electrical engineering, 
maintenance of way, rolling stock, shops, 
wires and conduits, buildings and stores. 
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Thomas A. Watson. 
It might seem a far cry from manu- 
facturing of electrical apparatus to ship 
building with the diversions that must 
occur in so widely varying an applica- 
tion of human endeavor, but this is really 
the case in the career of the interest- 
ing personality represented by the sub- 
‘ect of this sketch, Thomas A. Watson. 
Among the organizations that have 
their root in the early beginnings of 
things electrical, the Telephone Pioneers 
§ America embraces in its membership 
a great many men who attended the 
jirth of practical applications of elec- 
rical energy to the work of the world. 
\Mr. Watson as a telephone pioneer dates 
sack to 1875, and at the con- 
ention of the Pioneers at New 
York, November 15, last, 
was hailed as the first man 
the world that ever heard 
words spoken by the speaking 
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elephone. 
Thomas Augustus Watson 
was born at Salem, Mass., 


January 18, 1854, the son of 
Thomas R. and Mary (Phipps) 
Watson. He was educated in 
the public schools of Salem, 
and took a special course in 
geology at the MassachuS&etts 
Institute of Technology. 

Mr. Watson engaged in the 
manufacture of electrical ap- 
paratus from 1871 to 1874, and 
was associated with Professor 
\lexander Graham Bell in ex- 
periments with the electric 
telephone from 1874 to 1878. 
He was superintendent of the 
Bell Telephone Company from 
1878 to 1881. His recollections 
of the early days of the tele- 
phone are full of interest. He 
was a boy of about 20 when 
he first met Professor Bell 
when the latter was delivering 
of lectures in 1877. 
[t was Mr. Watson’s work to 
demonstrate the wonders of 
the telephone in connection 
with Professor Bell’s lectures, 
this illustration consisting usually of a 
tune on the organ, then a cornet solo, 
some spoken messages, and when he 
felt just right he would indulge in a 
song or two. He says that he could not 
sing, but that he simply had to and on 
some occasions he was forced to carry 
out a program all by himself due to 
the absolute inability of the hired enter- 
tainers to overcome their diffidence and 
difficulty in singing into the old-fash- 
ioned telephone box. 

Mr. Watson became interested in ship 
building and was a member of the firm 
of F. O. Wellington & Company from 
1884 to 1900. He was president of the 
Fore River Ship & Engine Company 
from 1900 to 1903, when he retired from 
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active business. He was a member of 
the school commission of Braintree, 
Mass., where he makes his home, from 
1891 to 1908, and chairman from 1891 
to 1898. He is a member of the 
American Association for the Advance- 
ment of Science, the Boston Society of 
Natural History, the Boston Browning 
Society, the Essex Institute, the Massa- 
chusetts Horticultural Society and the 
Twentieth Century Club. 
New Cable Rates. 

On January 1, the Western Union Tele- 
graph Company started a new cable- 
letter day service. This enables the send- 
ing of a 12-word message in plain lan- 








Thomas A. Watson, 
One of the Telephone Pioneers. 


guage to Great Britain, Belgium or Hol- 
land for 75 cents and 5 cents for each 
additional word. Delivery of messages is 
to be made on the following day. 

The Postmaster General of England 
has announced reductions for cablegrams 
between England and America, Aus- 
tralia, New Zealand and South Africa. 
Deferred telegrams to Canada, New- 
foundland and the United States are re- 
duced by three cents a word. Cable let- 
ters to the eastern portion of the United 
States were reduced from $1.44 for 21 
words to 72 cents for 13 words, delivery 
to be made the day after dispatch. For 
week-end cable letters the rate will be 
$1.08 for 25 words, delivery to be made 
on Monday. 
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Conflict in Hagerstown. 

At a meeting of the Mayor and City 
Council of Hagerstown, Md., held on 
January 3, an order was passed directing 
the Hagerstown Electric Railway Com- 
pany to remove at once from the streets 
of the city, all poles, wires and other 
apparatus now used to furnish current 
for lighting and power purposes to the 
citizens of Hagerstown. The city con- 
tends that the company is doing business 
without a valid franchise. The com- 
pany contends that it operates under a 
franchise assigned by Powell Evans, 
who owned the plant that furnished cur- 
rent for lighting the city. Evans also 
secured other franchises, but the city 
claims they are invalid. 
Hagerstown owns its own 
electric lighting plant, al- 
though for 10 or 12 years 
the railway company has been 
selling current for power and 
lighting in competition with the 
municipal plant. The city will 
endeavor to put a stop to this 
competition. The railway com- 
pany has announced its inten- 
tion to resist the action of the 
Mayor and City Council and 
fight the matter out in the 
courts. If the company refuses 
to obey the orders of the 
Mayor and City Council, the 
city attorney will probably be 
instructed to institute proceed- 
ings in the Circuit Court to 
compel the company to obey. 
The litigation promises to be 
protracted. The matter will 
undoubtedly go to the Court 
of Appeals for final adju- 
dication. 

SS eae 


Annual Meeting of Effi- 
ciency Society. 

The annual meeting of the 
Efficiency Society will be held 
in the Engineering Societies 
Building, New York City, Jan- 
uary 27 and 28. 

The subjects discussed will 
foreshadow the work of the 
Society for the coming year, which, 
in many respects, will be unique and 
far-reaching. At this meeting the in- 
dustrial world will claim attention as 
the most important feature of Ameri- 
can life. The Society will point out 
at this meeting the interrelations of 
industry, and will show how greater 
efficiency of operation may be obtained. 


Scientific Management. 

At the meeting of the American Society 
of Mechanical Engineers, in the Engineer- 
ing Societies Building, New York City, 
on January 14, at 8:15 p. m., the paper 
of the evening will be by F. A. Waldron, 
who will discuss phases of scientific man- 
agement not related to labor problems. 
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New Year’s Statement by Presi- 
dent Vail. 

The following statement by Theodore 
N. Vail, president of the American Tele- 
phone and Telegraph Company and 
of the Western Union Telegraph Com- 
pany, issued at the beginning of the year, 
to the employees of those companies and 
of the associated Bell companies, will be 
of general interest. 

The new plan of benefits for disability 
due to accidents or sickness, of insurance 
and of pensions, goes into effect with 
the new year. 

Nearly 200,000 men and women who 
are now giving their best years to the 
telegraph service of the 
country, will henceforth be assured of 
assistance in the exigencies of life, for 
which all are not able to provide, and will 
also be assured of a provision for their 


telephone and 


declining years. 

It is but natural that every employee 
should desire to assume the normal re- 
sponsibilities of life and to surround him- 
self and those dependent upon him with 
the things that make life complete and 
enjoyable. Unforeseen happenings may 
make these responsibilities heavy burdens, 
and whatever may be put aside for the 
day of misfortune, must in the begin- 
ning be small and accumulated slowly. A 
realization that obligations must be met 
in times of misfortune, as well as in times 
of prosperity, has made the need of some- 
thing besides merely an old age pension 
appear absolutely vital. 

Employers buy and employees sell serv- 
ice. Perfect service is only to be found 
when fidelity an! loyalty are reciprocal in 
employer and employee. It is this rela- 
tionship that brings satisfaction and suc- 
cess to both. 

The intent and purpose of the employer 
in establishing a plan of benefits, is to 
give tangible expression to the reciprocity 
which means faithful and loyal service on 
the part of the employee, with protec- 
tion from all the ordinary misfortunes 
to which he is liable; reciprocity which 
means mutual regard for one-another’s 
interests and welfare. 

This is justice, and without justice and 
sympathic interest, we cannot hope to do 
a thoroughly good piece of work. 

The American Telephone and Tele- 
graph Company, which centralizes the as- 
sociated companies into one system, with 
one policy for universal service, has con- 
sidered the interests of all workers and 
has made a comprehensive plan possible. 
It is the administrative clearing house 
and the underwriter of the necessary re- 
serve fund, upon which a general plan 
must depend. 

One illustrative instance of the exer- 
cise of these functions has Leen the uni- 
fying of the various interests so that any 
employee may aspire to work anywhere 
in the country with uninterrupted bene- 
fits, and any company can obtain any 
man it needs, without prejudice. 











In behalf of the management of the 


American Telephone and Telegraph Com-, 


pany, the Western Union Telegraph and 
the Western Electric Companies, let me 
say that we have a personal interest in our 
public service, a personal interest in our 
employees and a personal interest in our 
common country. It is our hope that 
what we have already accomplished has 
helped the men and women of the Bell 
system to become happier and better 
American citizens, and it is our New 
Year’s wish that what has been planned 
for the future will contribute to their 
constantly increasing happiness and bet- 
terment. 


—_—__~+-»—__—_ 
High-Tension Accident at 
Clarinda. 
Thomas Brigman, an iron worker 


formerly of St. Joseph, Mo., was killed 
at the light plant of the Lee Electric 
Company, Clarinda, Iowa, on January 
1, 1913. The direct cause of the acci- 
dent was Mr. Brigman’s allowing a 
piece of sheet iron which he was han- 
dling to come in contact with an elec- 
tric wire charged with a current of high 
voltage. The accident occurred while 
Mr. Brigman was at work in the trans- 
former room of the light company. 

The victim was in the employ of the 
Des Moines Bridge & Iron Works 
Company, which company had a con- 
tract to build a steel partition which 
was to form the south wall of a room 
along the north side of the boiler room 
and directly over boilers. This room 
was being constructed and used as a 
place for transformers and lightning ar- 
resters. 

The wire with which the victim came 
in contact carried current at a pressure 
of 13,200 volts. It is stated that the 
man was warned of the danger by the 
iron works company’s foreman just a 
few moments before the accident. 

The transformer-room floor consists 
of reinforced concrete, and is support- 
ed at the outer wall, on the boiler 
room wall, and at the other end by 
mortising into the brick wall. The 
contact was instantaneous and doctors 
were called immediately, every one 
available working over the victim for 
something over four hours. 
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Arlington Station Working at 
Long Distance. 

On the night of December 31 the new 
wireless station of the Navy Department 
at Arlington, Va., succeeded in receiving 
the time signals from the wireless sta- 
tion on the Eiffel Tower at Paris, France, 
a distance of approximately 3,900 miles. 
The Arlington station sent out at mid- 
night a New Year’s signal and this was 





“ received without trouble at the station 


at Point Loma, near San Diego, Cal. It 
is believed that this signal was received 
at other points still more distant. 
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Colorado Electric Club News. 

At the regular weekly luncheon of the 
Colorado Electric Club at the Albany 
Hotel, Denver on December 26, Frank 
E. Shepard, president of the Denver En- 
gineering Works, gave a talk on the 
Slide Rule, in which he explained how 
it is used. Most of the members took 
slide rules along with them so that 
they might easily follow his explana- 
tion of its use. 

The annual ball of the club which 
was held on the evening of December 
28, at the Brown Palace Hotel, was the 
most successful ever given by the or- 
ganization. It was also the largest at- 
tended of any heretofore held. Presi- 
dent and Mrs. Matthews lead the grand 
march in which there were two hun- 
dred and fifty couples. 

Stanley McGinnis was the speaker 
at the regular weekly luncheon of the 
Colorado Electric Club, which was held 
at the Albany Hotel on Thursday, Jan- 
uary 2. The topic was “Some Lessons 
Denver May Learn from Los Angeles.” 

Secretary C. F. Oehlman announced 
that the annual meeting of the club 
would be held on January 9, at which 
time four directors, each to serve for 
one year, were to be elected. 


Poeun 
ia 





General Electric Company Pension 
Plan. 

Announcement has been made that the 
General Electric Company has inaugurat- 
ed a pension plan which will provide for 
all male employees who have been in the 
service of the company twenty years or 
more and who have reached the age of 
seventy, and for female employees who 
have been in the employ of the company 
for the same number of years and have 
reached the age of sixty. Male employees 
may be pensioned if incapacitated for 
work at the age of sixty-five; female em- 
ployees at fifty-five. The pension consists 
of one per cent of the average yearly 
wage for the 10 years preceding retire- 
ment multiplied by the number of years 
employed. The limit in the case of both 
men and women is $125 per month. 
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Marconi Wins Suit in France. 

In a _ patent suit just decided in 
France, concerning the Marconi patent 
on tuning, the validity of the Marconi 
patent was upheld and an injunction 
issued against the Compagnie Générale 
Radio Telegraphie, and the Société 
Francaise Radio Electrique to prohibit 
further infringement. Damages were 
awarded to the Marconi Company and 
the infringing apparatus of the defend- 
ants was confiscated. 

Suits are now pending in the United 
States against the National Electric 
Signaling Company and the Federal 
Telegraph Company for infringement 
of United States patents covering the 
same device. 
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Electrical Refrigeration for the Butcher. 


the earliest users of artifi- 
the packing 
houses. Their enormous demands for 
a cooling agent readily led them to 
investigate and accept the claims of 
the advocates and builders of refrig- 
erating machines. Their use in a 
large way naturally led to a desire 
on the part of the wholesalers and 
eventually of the retailer, for similar 
machines, smaller outfits, to produce 
in a small way for their purposes, re- 
sults equally effective. The builders 
were equal to the emergency and to- 
day the handlers of meat, from the 
abattoirs to the ultimate distributors, 
constitute by far the largest propor- 
tion of those using refrigerating ma- 
chines in this country. 


Among 


cial refrigeration were 





By R. L. Lloyd. 








By using artificial refrigera- 
tion in place of ice, butcher 
shops gain not only in the mat- 
ter of expense for maintaining a 
low temperature, but also 
through the saving due to the 
elimination of frequent  trim- 
ming. The latter saving often 
pays the cost of the power. Au- 
tomatic control aids in keeping 
the temperature constant. 




















any length of time. More than one 
butcher has been able to make the 
statement that the saving of trim- 
ming losses has been -nearly sufficient 








Fig. 1.—One-Ton Brunswick Refrigerating Machine. 


Meat is a very perishable com- 
modity and if it is to be kept in the 
best of condition, requires the best 
possible conditions in its surroundings. 
The shortcomings of cooling by means 
of ice are accentuated in this busi- 
ness because the damp, musty atmo- 
sphere makes the meat slimy on the 
surface, requiring considerable trim- 
ming to waste if the meat has been 
exposed to such an atmosphere for 

















Argentine Republic and Chicago is 
eaten in England. This state of af- 
fairs would never have been possible 
without artificial refrigeration and 
many of the Britishers would either 
have to go without or pay higher 
prices for their meat. 

We quote from the Ice and Refrigera- 
tion Blue Book: “In the tremendous 
strides of industrial progress in 
America men_ generally have lost 
sight of the great economic benefit of 
mechanical refrigeration in the prep- 
aration and handling of meat. The 
rate of consumption has grown so 
much faster than the rate of produc- 
tion that meat values have continued 
to increase, in spite of the fact that 
the introduction of refrigeration les- 





to pay power bills for the refrigerating 
machine. 

In fact, the success of the packing- 
house industry and large abattoirs has 
been, in large measure, due to this 
possibility of dry, easily controlled 
artificial refrigeration. 

Cattle are now slaughtered on one 
side of the earth and consumed as 
fresh-meat food in the opposite hemi- 
sphere. Meat dressed in Australia, 


Fig. 2.—Five-Horsepower Motor for Driving Compressor. 


sened the cost of handling by fully 25 
per cent. The prevention of waste 
and the saving of by-products made 
possible by refrigeration, and which 
otherwise would have been a total 
loss, alone accounts for all the per- 
centage above named. The sanitary, 
fresh and wholesome condition of 
practically all of the meat at all sea- 
sons, regardless of the weather, is a 
benefit to the entire community that 
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cannot be measured in cash or per- 
centage. 

“Every animal killed in a modern 
slaughterhouse goes immediately into 
the chill rooms, then to the “cooler,” 
and remains under refrigeration while 
there, when shipped in refrigerator 
cars to some branch distributing sta- 
tion, or to customers buying at 
wholesale, while it is in storage 
awaiting the orders of the retailer and 
still remains under refrigeration in 
the retailer’s cold box or refrigerated 
show counter, until it actually reaches 
the ultimate consumer. The average 
time that the meat remains under re- 
frigeration from the time of slaughter 
till the meat is consumed is under two 


months. 

“The total amount of meat pro- 
duced - is approximately 20 billion 
pounds of edible meat. All of this 


is, as stated, placed in the chill room 
short period, whether 
intended for curing or for sale as 
fresh meat, and about 80 per cent of 
it for longer periods to reach the 
market, near or distant, as fresh meat. 

“In a country of 90 million people, 
quantities and values of fresh meats 
which must be held after slaughter to 
ripen and become palatable must nec- 
essarily reach large figures. 

“The amount of insulated and re- 
frigerated space in use in the United 
States in connection with the han- 
dling of meat is very large. In the 
abattoirs and meat-packing establish- 
ments the aggregate cold-storage and 
space is considerably in ex- 
cess of 100,000,000 cubic feet, and in 
the branch houses and in the more 
than 100,000 meat markets there is at 
least another 100,000,000 cubic feet of 
refrigerated or cold-storage space. 

“The majority of the refrigerating 
plants installed in meat markets range 
ton to 5 tons daily capacity, 
although a number of markets are 
equipped with machinery of 15 or 20 
tons daily capacity and one with as 


for at least a 


freezer 


from 0.5 


high as 60 tons daily refrigerating 
capacity. 
“By far the largest refrigerating 


plant installed for cooling provision 
dealers’ stores is in the house of the 
Cleveland Provision Company, Cleve- 
land, O., where there are installed nine 
machines with total capacity of 850 
tons refrigeration per day. 

“The number of meat markets 
equipped with refrigerating machinery 
is constantly increasing.” 


The best system for the retail 
butcher is direct expansion, used ei- 
ther with automatic thermostatic 
control or with the auxiliary brine 
tank. Where special rates for elec- 
tric power are given for off-peak 
agreements, the automatic. control 
cannot, of course, be used without 
some special cutoff switch. But it is 
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the ideal in this business. A uniform 
temperature of 34 to 36 degrees is the 
best to keep meat in a perfect condi- 
tion. If the temperature is reduced 
much below 32 degrees beef will 
darken and look unsightly. With the 
non-automatic machine, an auxiliary 
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Automatic 


Manual 


Fig. 


brine tank should be used. This acts 
as a storage and maintains 
a lower temperature than would other- 
wise be possible over nights, Sundays 
and holidays when it is inconvenient 
to operate the ammonia compressor. 

Plenty of insulation on the boxes is 
an economy, and where windows are 
used 3 to 4 thicknesses of glass should 
money to produce 


reservoir 


be used. It costs 
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have as good or better nonconducting 
qualities than any other substance in 
use today. 

Every retail butcher nowadays has 
as part of his equipment a meat 
grinder for preparing sausage or ham- 
burg steak. (See Fig. 4.) These are 
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3.—Load Curves With Automatic and Manual Control. 


very generally operated by motor. 
The amount of electricity consumed is 
nominal, but the time and labor saved 
over a hand-operated cutter are con- 
siderable. A very’ wise practice 
which has been adopted by some is to 
set up this cutter in the refrigerator 
box. By so doing the necessity for 
cleaning it every hour or so in hot 
weather is avoided. 




















Fig. 4.—One-Half Horsepower Motor Driving Meat Chopper. 


the low temperature in the box. When 
this is permitted to leak, there is a 
continual demand for more compres- 
sion and a continual added expense. 
A dollar expended for improved in- 
sulation will save many dollars worth 
of electric power in the life of the out- 
fit. Granulated cork, covered with ce- 
ment and kept dry, has proved to 


Several sizes are on the market for 
both direct and alternating-current 
circuits, built as a unit with the motor 
and machine on a common base and 
a worm-gear drive, with capacities as 
follows: 

0.5 horsepower. 
200 pounds. 

(Continued on page 87.) 


Capacity per hour, 
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Data for Refrigeration in Butcher Shops—Sheet No. 1. 
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The term load-factor is used in these data in such a sense that a load-factor of 100 per cent represents 
the use for 24 hours every day of power corresponding to the rated capacity of the motors connected. 









David C. Bradley, Philadelphia, Pa. 


Individual drive. Two 25-ton Vilter refrigerating machines, brine pump, well pump, elevator. Cooling by 
brine circulation one meat box or cooler 60 by 17 by 12 feet to 35 degrees; three freezers each 20 by 20 by 11 
feet to 15 degrees; pickling or corning room 37 by 19 by 11 feet; making total of 33,173 cubic feet. The wall 
cases and counter cases are also cooled, thus enabling the display of choice cuts. 

Total connected load, 114.75 horsepower. Maximum demand, 40 kilowatts. Average kilowatt-hours per 
month, 3,356. 

Load-factor, 4 per cent, equals use of entire equipment for abuut one hour per day 

Kilowatt-hours per month: January, 1,830; February, 1,740; March, 1,860; April, 2,400; May, 3,510; June, 
4,550; July, 5,640; August, 5,170; September, 4,530; October, 3,980; November, 2,720; December, 2,340. 


Motor INSTALLATION. 


The following is a list of the motors installed. 
All are direct-current 220-volt machines. 


Number. bce Application. 
2 50 | Northern motors driving through silent chain Vilter compressor No. 1 
10 by 20 inches, double-acting, single cylinder, 25-ton, 400 revolutions 
per minute. 
1 5 Northern motor driving Triplex plunger brine pump, silent chain. 
1 3.75 Northern motor driving Triplex pump for condenser water. 
1 6 Slow-speed motor for freight elevator with platform 5 by 5 feet. 


























T. D. Bowker, Boston, Mass. 


Individual drive. Automatic refrigerating machine, cooling meat box, small freezer for sweetbreads, 
squabs, etc., show cases, corned-beef tank, butter cabinet and cheese case. 

One 15-horsepower motor with belt drive to eight-ton compressor. Average kilowatt-hours per month, 
2,050. 

Load-factor, 24.9 per cent; equals six hours’ daily use of machine. 

Kilowatt-hour consumption for 12 months: January, 732; February, 880: March, 748; April, 936; May, 
1,664; June, 2,816; July, 3,280; August, 3,444; September, 3,388; O@tober, 3,012; November, 2,592; December, 
1,112. 














Wilson and Rogers, Philadelphia, Pa. 


Individual drive. Eight-ton Remington refrigerating machine, double-acting, two cylinders, cooling meat 
box 20 by 82 feet containing 13,000 cubic feet, 35 electric lamps, two doors in constant use. Twenty-horse- 
power Westinghouse motor, type S Westinghouse regulating rheostat for variable speed. 560 to 1,160 revo- 
lutions per minute through 10 steps. Usually operatedon slow speed. Never higher than 128 revolutions per 
minute. Head pressure, 90 pounds; back pressure, 8 pounds. Power requirements of machine at different 
speeds are as follows: 102 revolutions, 8.7 horsepower; 108 revolutions, 9.0 horsepower; 116 revolutions, 9.56 
horsepower; 122 revolutions, 9.95 horsepower: 128 revolutions, 10.2 horsepower. 

There is a 2-horsepower motor on meat grinder. 

Average kilowatt-hours per month, 1,817; or 1.67 kilowatt-hours per cubic foot per year. 

Load-factor, 15 per cent. 

Kilowatt-hours per month: January, 875; February, 768; March, 853; April. 1.323; May. 2,258; June, 2,904; 
July, 3,055; August, 2,837; September, 2,474; October, 1,825; November, 1,345; December, 1,283. 















Fred Everett, Milton, Mass. Meat Market. 


Individual drive. Automatic refrigerating machine cooling meat box 12 by 15 by 8 feet, containing 1,440 
cubic feet to 36 degrees, and corned-beef tank. 

Total connected load, 5 horsepower, consisting of one 5-horsepower General Electric alternating-current 
motor, Form L, three-phase, belted to one-ton compressor. Average kilowatt-hours per month, 448. 

Load-factor, 16.3 per cent. 

Kilowatt-hours per month: January, 154; February, 25; March, 101; April, 482; May, 748; June, 748; 
July, 906; August, 760; September, 692; October, 388; November, 166; December, 201. 
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Data for Refrigeration in Butcher Shops—Sheet No. 2. 








J. Sostmann, Philadelphia, Pa. 


Individual drive. Two-ton Baker refrigerating machine cooling box 12 by 12 by 8 feet, containing 1,150 
cubic feet. One door. Large window on one side. Arranged with overhead track for running meat in 
on hangers. Direct expansion with auxiliary brine tank. Temperature, 38 degrees. 

One 5-horsepower Westinghouse alternating-current motor, two-phase, type CCL, driving by belt 
through short countershaft a two-ton compressor. 

Average kilowatt-hours per month, 597. 

Load-factor, 21.8 per cent. 

Kilowatt-hours per month: January, 49; February, 54; March, 141; April, 343; May, 889; June, 1,187; 
July, 1,316; August, 1,324; September, 869; October, 566; November, 248; December, 177. 








Swift and Company, Philadelphia, Pa. 


Individual drive. Eight-ton refrigerating machine; 7 by 14 Heuttman & Cramer safety compressor run- 
ning 65 revolutions per minute. Cools provision box 20 by 42 feet containing 7,660 cubic feet and meat 
cooler about 20 by 80 feet containing over 15,000 cubic feet. 15-horsepower Allis-Chalmers motor, direct cur- 
rent, 700 revolutions per minute. 

Average kilowatt-hours per month, 2,591; or 1.35 kilowatt-hours per cubic foot per year. 

Load-factor, 31.5 per cent. 

Kilowatt-hours per month: January, 923; February, 996; March, 1,018; April, 1,279; May, 2,065; June, 
4,450; July, 4,057; August, 5,070; September, 3,710; October, 3,528; November, 2,950; December, 1,050. 








J. Kessler Philadelphia, Pa. 


Individual drive. 1.5-ton Larsen-Baker refrigerating machine, cooling meat box, about 600 cubic feet, 
counter cases 12 feet long, and corned-beef box. 

Total connected load, 3.5 horsepower. 

Average kilowatt-hours per month, 306. 

Load-factor, 16.0 per cent. 

Kilowatt-hours per month: January, 39; February, 55; March, 59; April, 174; May, 346; June, 489; July, 
650; August, 619; September, 628; October, 338; November, 149; December, 125. 


Morors. 


One 3-horsepower, alternating-current motor, 2-phase, squirrel-cage type, driving ammonia compressor. 
One half-horsepower alternating-current motor, single-phase, driving meat-grinder. 
Service is two-phase from Philadelphia Electric Company. 








Butcher Shop in Philadelphia, Pa. 


Meat box or cooler 46 by 38 by 9 feet equal to 15,732 cubic feet. Six-ton refrigerating machine, automatic 
thermostatic control, maintaining temperature at 36 degrees; 24 electric lamps. Individual drive. 

Connected load, 10 horsepower. Average kilowatt-hours per month, 2,295. 

Load-factor, 41.9 per cent. 

Kilowatt-hours per month: January, 637; February, 576; March, 999; April, 1,596; May, 3,063; June, 
3,200; July, 4,090; August, 4,552; September, 3,425; October, 2,662; November, 1,391; December, 1,345. 

One 10-horsepower 220-volt Westinghouse direct-current motor, 650 revolutions per minute, with direct 
belt drive to compressor. 











Wholesale Beef Company, Philadelphia, Pa. 
Individual drive. Circulating-brine cooling system. Meat box and refrigerator about 30,000 cubic feet. 
Total connected load, 20 horsepower. Average kilowatt-hours per month, 3,935. 


Load-factor, 35.9 per cent. 
Kilowatt-hours per month: January, 1,003; February, 380; March, 1,382; April, 1,938; May, 5,609; June, * 
8,187; July 8,187; August, 7,258; September, 5,401; October, 4,183; November, 2,638; December, 1,058. 


Morors. 


One 15-horsepower Peerless motor, 885 revolutions per minute, belt drive through countershaft to an 
8-ton Remington compressor operating at 120 revolutions per minute. 

One 5-horsepower General Electric motor, 1,650 revolutions, direct-connected to 12-inch centrifugal pump, 
single stage, circulating brine; head pressure, 25 pounds per square inch. 
Service is 220 volts, direct current. 
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0.75 horsepower. Capacity per hour, 
300 pounds. 

1 horsepower. 
400 pounds. 

3 horsepower. 
1,500 pounds. 


Capacity per hour, 


Capacity per hour. 
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are made in a variety of sizes up to 15 
horsepower or more. The smallest 
mill using two or three horsepower is 
the most suitable size for the ordinary 
store. Stores located near railroad 
stations, which catch the trade of 


Fig. 5.—Outside View of Refrigerator Box With Large Windows. 


The capacities have reference to 
beet. Pork is cut more easily and 
faster, so that the capacity in pork 
will be about 75 per cent higher. 

In certain localities retail butchers 


have also found it profitable to install 


Another thing that the retail butcher 
should know and secure the benefit of 
commuters and suburbanites would do 
well to feature this proposition, as this 
class of customer usually makes a prac- 
tice of keeping chickens. 








Fig. 6.—Interior View of a Refrigerator Having Automatic Temperature Control. 


bone grinders for making chicken feed. 
Ground green bone makes excellent 
food for chickens and in as much as 
bones are usually thrown in the waste 
considerable profit can be made 
this means. Bone grinders 


can, 
through 


is the improved appearance of meat, 
especially beef, under the tungsten 
light. The rich red color of good 
beef can be brought out so well in no 
other way. Some butchers purposely 
keep artificial light burning all day 
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long for the advantage it gives in the 
improved appearance of their stock. 
It is probably unnecessary to cite the 
other advantages of electric light, in 
the absence of heat and gases both 
inside and out of the refrigerator com- 
partment. 

As before stated the automatic re- 
frigerating machine is especially use- 
ful for the retail butcher. It main- 
tains an even and uniform tempera- 
ture whatever the weather may be 
outside, provided of course the de- 
mands are within the capacity of the 
machine. Other conditions remaining 
the same, an ammeter chart of an au- 
tomatic machine would be a good tem- 
perature record of the weather. 

They are made in sizes as follows, 
the capacity referring to pounds of 
melting ice each 24 hours: 


Horsepower . 1 
Pounds capacity D 


° 
1550 2740 45 4550 

Horsepower ... 15 

Pounds capacity 9800 15000: 20900 26700 32600 

Fig. 3 gives a comparison of the 
operation of an automatic and a hand- 
operated machine. 

Fig. 1 shows a one-ton Brunswick 
refrigerating machine in the establish- 
ment of G. Fred Everett, Milton, 
Mass. Fig. 2 shows the motor, which 
is belted to the compressor. 

Fig. 5 shows the refrigerator of F. 
D. Rand & Company, in Roslindale, 
Mass. The view is from the outside, 
showing the generously large win- 
dows, with the meat hanging inside. 
This makes a good advertisement. 

Fig. 6 shows the interior of the re- 
frigerator box of T. D. Baker, in Bos- 
ton. The thermostat for controlling 
the temperature may be seen on the 
middle column. 

Almost every butcher who has used 
a refrigerating machine becomes an 
enthusaistic booster for them. Mr. 
Kurtz of Elizabeth, N. J., put it like 
this: “The saving between the cost 
of artificial refrigeration and ice is 
not the greatest. The real saving is 
in the difference in keeping stock 
salable for which the artificial is as 
superior to ice as sunlight is superior 
to moonlight. I have kept veal, which 
is one of the hardest meats to keep 
salable, for two weeks in the hottest 
kind of weather. Any butcher will 
know what that means.” 

Mr. Graf of Shawnee, Okla., says: 
“If I were compelled to use ice again, 
I would quit the business * * *. I 
would not under any circumstances at- 
tempt to run a business of this kind 
without my own cold-storage plant. 
* * * T consider that a_ retail 
butcher is at @ great disadvantage 
without one.” 

Fig. 7 shows a Remington machine 
and outfit. of one and two tons refrig- 
erating capacity, which will cool a 
box with a capacity of from 1,000 to 
2,000 cubic feet. 


7.5 
7150 

















This is a line drawing, and shows 
every pipe valve and fitting that is 


necessary to-make a complete refrig- 


Central-Station Map Aids in Ren- 
dering Good Service. 

A map which will portray the city 
of Louisville, Ky., with greater fidelity 
and minuteness than any chart now 
in existence is being prepared by G. 
Wilbur Hubley, chief engineer of the 
Louisville Lighting Company. It will 
show, when completed, the exact loca- 
tion of and transformer 
owned by the company in the city, as 
location of every sub- 
the company’s books. A 
complete card-index system 
panying the chart will give a record 
of the equipment of each patron. It 
is expected that the work of compil- 
ing this information will take a year’s 


every pole 
well as the 
scriber on 
accom- 


time. 

The advantage of the map with the 
index will be many and it promises to 
become an indispensable adjunct of 
the company’s engineering department. 
Through its use, transformer or pole 
trouble may be located definitely with- 
out an engineer being forced to step 
out of the office, for complaints which 
are received may be accurately traced 
on paper to the seat of the trouble and 
action taken upon a definite basis. In 
this way the operations of the linemen 
of the company will be made most 


efficient and materially better service 
will be rendered to subscribers through 
the fund of detailed information which 
Mr. 


Hubley’s office is to possess. 
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Brmansion Valve 


Fig. 7.—Diagram of Refrigerating Plant With Section Through Cold Box. 


erating plant. It also shows a section 
through a two-compartment box, hav- 
ing approved insulation, and with 





Commercial Practice 
Management, Rates, New Business 


Variation of Residential Lighting 
With the Season. 

An advertisement which is being used 
by the Commonwealth Edison Com- 
pany, Chicago, Ill., depicts in a strik- 
ing manner the variation in the con- 
sumption of residential 
lighting during months 


for 
different 


energy 
the 
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STORAGE MOOM 





brine-storage tanks overhead, which is 
the most up-to-date and best system 
in use. 







ures and is shown to vary from 2.55 
in June to 6.85 in December. The con- 
sumption .will, consequently, be near- 


ly three times as great in December as 


in June. This advertisement is placed 
in the daily newspapers just before 
the bills for December lighting are 


sent out, with the purpose of explain- 
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Variation of Lighting Load With the Season. 


of the year. The illustration used with 
this advertisement is reproduced here- 
with. Out of the 24 hours it indicates 
the proportion provided with daylight, 
the proportion that is usually occupied 
with sleep, and the proportion during 
which artificial illumination is required 
in the home. The number of hours 
per day during which the average fam- 
ily uses artificial light is given in fig- 


ing why the electric-light bill is higher 
in December than in June. 
———__+e 

Electric Vehicles in Oklahoma. 

Four electric vehicles were sold in 
Oklahoma City during the week pre- 
ceding Christmas, and the American 
Express Company will place four addi- 
tional electric trucks in operation with- 
in a short time. 
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Business Increasing in Louisville. 

An increase of 100 per cent in the 
number of new customers secured in 
December is the proud record of the 
new-business department of the Louis- 
ville Lighting Company, of Louisville, 
Ky. In December, 1911, the solicitors 
of the Gateway City landed 115 per 
cent increases in new business as com- 
pared with the corresponding period 
in 1910 and during the December just 
passed, in 1912, the 1911 holiday record 
was topped by an even 100 per cent. 
The result of the acquisition of this 
number of new patrons during the past 
month was that the station load of the 
Louisville Lighting Company during 
that time showed an expansion of 25 
per cent over the load of December, 
1911. 

—____~-e—____ 

Attractive Window Displays. 

Window displays designed to portray, 
by means of models, the adaptability 
of electric service in industrial estab- 
lishments as well as residences, have 
been constructed by the National 
Quality Lamp Division of the General 
Electric Company, and are being loaned 
to central-station companies. 

Two of these displays are shown in 
the accompanying illustrations. One of 
these represents a transformation of 
energy from the coal mine to the con- 
sumer’s premises. In the background 
is seen a coal mine with miner at work, 
in the middle background at the left 
an electric power house, in the fore- 
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Electric Vehicles in Chicago. 

On November 12, 1912, there were 
approximately 475 electric trucks in 
service in Chicago. This is shown by 
the accompanying curve plotted from 
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an official count made at the time. The 
curve is particularly interesting, how- 
ever, in that it shows what progress 
may be looked for in succeeding 
months, an estimate having been made 
from statistics available. It will be 
seen that on November 1, 1913, it is es- 
timated, there will be 800 wagons in 
service. 





From the Coal Mine to the Home. 


ground at the right a substation, and 
in the forground at the left a dwelling 
where electricity is being used for heat, 
light and power. The other display 
contains a pair of 15-watt lamps, a pair 
of 25-watt, a pair of 40-watt, and a pair 
of 60-watt lamps, also illuminated signs 
featuring each of these sizes of lamp, 
respectively. By means of a flasher 
the sign describing the 15-watt lamps 
is illuminated at the same time that the 
15-watt lamps are lighted; then these 
go out and the next pair of lamps and 
signs are lighted, and so on. 





The increase indicated is dependent, 
in a large measure, on the policy of the 
local central station in aggressively 
keeping the advantages of the electric 
before prospective users. 

cseeileeslelliatdtaaliadiss 
An Electrical New Year. 

One could almost hear the infant 
cooing in his cradle if one passed the 
Electric Building of the Kentucky 
Electric Company, in Louisville, Ky., 
on January 1. Not that there was a 


baby present in the show-window of 
the handsome structure, but that the 








89 





surroundings were complete to the last 
detail for the birth of the new year. 
There was an old-fashioned cradle, 
rocked by a new-fangled electric mo- 
tor, especially designed for household 
use. A bottle of milk, warmed elec- 
trically, stood handy for the first call 
to luncheon. An electric warming pad 
replaced the hot-water bottle which 
was in the background. An old-fash- 
ioned sadiron watched the “glad iron,” 
an electric one, step into its place. 
And so the story of the birth of the 
new year amid electrical surroundings 
was impressively told, much to the 
edification of a multitude of passers. 


_——™~ 
->-s? 





The Large Power User. 

In the early days of electric power 
it used to be argued here and there 
that the plan of taking current from 
the public mains might be good enough 
for the small power user, but it could 
not be an economy to the large power 
user. We do not hear so much about 
this argument nowadays. Manufactur- 
ers and other power users are begin- 
ning to realize that no single works, 
however large, can have—save in most 
exceptional cases—so large an output 
and so high a load-factor as a public 
supply station generating power for a 
a host of factories and other demands. 

It is upon output and load-factor 
that the cost of generating electricity 
mainly depends. The whole tendency 
of electrical engineering is towards 
concentration of generating plant in 
the largest units to supply the widest 





Window Display of Lamps. 


range of demands. The sprouting of 
small generating stations all over the 
country would strike the electrical en- 
gineer much in the same way as weeds 
would appear to a gardener. In the 
highest circles of the electrical world 
the ideal held clearly in view is the 
gathering of all the power-producing 
plant into a hundred or so huge gen- 
erating stations. 

Every power user who installs his 
own plant may therefore remind him- 
self that he is perpetuating an an- 

achronism.—Electrics. 











MODERN METHODS OF ELEC- 
TRIC WIRING.’ 





By Frank Broadbent. 





In discussing modern wiring meth- 
one can scarcely avoid a passing 
those earlier methods 
the basis from which 
has developed. The 
and distribution 


ods, 
reference to 
which formed 
present practice 
bases of all wiring 
systems are: 

(a) The simple series or constant- 
current and (b) the simple 
parallel or constant-pressure system. 

The system, employed orig- 
inally with series-wound constant-cur- 


system; 


series 


rent dynamos, in connection with 
lighting by means of arc lamps, pre- 
ceded the parallel system, and, even 


after the introduction of the latter, it 
continued to be used for arc lighting 
for many years. Although now prac- 
tically obsolete in this country as a 
system, the series method of connec- 
tion is commonly and necessarily used 
for are lighting circuits, these circuits 
being connected in parallel to the 
mains of a constant-pressure system. 

While it is both practicable and con- 
venient to run arc lamps in series, it 
has hitherto been found impracticable 
to run incandescent lamps in this way 
for ordinary indoor lighting purposes. 
For outdoor lighting, ingenious de- 
vices for running incandescent lamps 


in series have, from time to time, been 





Fig. 1.—Lamps in Series with Condenser. 
devised, but these have never got be- 
yond the experimental stage. Quite 


recently, Mr. Ashton, of the Battersea 
Polytechnic, has devised a method of 
series lighting for domestic purposes, 
a method which is only suitable for 
alternating-current circuits, condens- 
ers being connected in series with 
each lamp circuit in which the lamps 
are wired in series. It is possible, in 
this arrangement, to short-circuit, by 
means of a switch, any lamp nof re- 


Se paper read before the Association 
of Engineers-in-Charge (London); slightly 
abridged. 
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quired without affecting the others; 
and, although the current in the cir- 
cuit remains the same, the power-fac- 
tor varies with the resistance in cir- 
cuit, and the consumption of energy is 
approximately inversely proportional 
to the power-factor. A diagram of 
the arrangement is given in Fig. 1. 
While the series condenser system is 
ingenious, and may find a limited ap- 
plication for low-voltage lamps on al- 
ternating-current circuits, it is unlikely 
that it will ever become a serious com- 
petitor of the parallel system, which 
A 


ESS 
LL} u/ 


Fig. 2.—An Early Scheme for Connecting 
Lamps in Circuit. 








has apparently established itself for 
all time as the universal system of 
electrical distribution. 

As a matter of history, it is inter- 
esting to recall the fact that the par- 
allel system was described in the Ca- 
nadian patent of Woodward in the 
year 1874. This patent relates, not 
only to the parallel system of distribu- 
tion, but also to the incandescent lamp 
itself. It describes, in the first place, 
a lamp in which a piece of carbon is 
heated to incandescence in a glass 
globe from which the air has first 
been exhausted and then filled with 
a rarefied gas which will not combine 
with carbon; and the specification 
then goes on to show how such lamps 
may be connected. Figs. 2 and 3 are 
reproduced from Woodward’s patent 
specification. These diagrams are par- 
ticularly interesting, as they illustrate 
the fundamental principles of the 
“tree” system, and the sub-division or 
“distribution” system of wiring re- 
spectively. All wiring and electrical 
distribution systems are elaborations 
or developments of the elementary 
plans shown in these two diagrams. 

The Tree System. 

In the early days of electric light- 
ing, the “tree” system was the com- 
mon method upon which electric wir- 
ing and distribution were carried out. 
This, as mentioned above, was a de- 
velopment of Woodward’s scheme, as 
shown in Fig. 2, and is shown in its 
developed stage in Fig. 4. As another 
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interesting piece of history, reference 
is made to Fig. 5, which is reproduced 
from St. George Lane Fox’s patent 
specification of 1878. From this, it 
is clear he proposed to distribute elec- 
tricity on a tree system, using an 
earth return. 

In the tree system, branch circuits 
are tapped from the trunk mains, and 
small branches are tapped from the 
main branches, hence the name “tree.” 

Now-a-days, a branch is known 
technically as that portion of the cir- 
‘cuit where the section of the con- 
ductor is reduced. Hence, if a con- 
ductor is reduced in a straight run, 
the reduced portion is a branch, just 
as much as if it had been tapped or 
branched off the trunk main. A tap- 
ping, however, is not technically a 
branch if the size of conductor is the 
same as that from which it is tapped; 
the reason for this distinction being 
that, according to modern. wiring 
rules, every “branch” must be pro- 
tected by a fuse. The “tree” system 
is still used for the distributing net- 
works of public supply systems, also 
for collieries, exhibitions, and _ scat- 
tered installations of a like character; 
but is practically obsolete for interior 
wiring. The objections to the system 
are: that the pressure on the lamps 





Fig. 3.—Another Proposed Arrangement of 


Lamps. 
is not uniform; that, with a varying 
number of lamps in circuit, the pres- 


sure cannot be maintained even ap- 
proximately constant at the lamp 
terminals; that a fault on the system 
is difficult to localize; and that a 
short-circuit on a branch may cause 
a main fuse to “blow.” 

The Distribution System. 

For interior wiring, the distribution 
system is now practically universal 
in this country. In the simplest form 
of this system a small installation 
would have one distribution box, con- 
taining a pair of fuses for each lamp. 
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The box would be supplied with cur- 
rent through a pair of main cables, 
and from each pair of fuses con- 
ductors would be led to the individual 
lamps, switches being connected in, 
say, the positives or leads. Such a 
simple system is shown in Fig. 6. 

This method of running a pair of 
conductors from a distribution box 
to each individual light is very rarely 
used. 

On motor installations in factories 
and workshops, this method is un- 
doubtedly the best, as it facilitates 
testing; it also causes the least pos- 
sible derangement in the event of any 
motor being overloaded or faulty. 

For large installations, several such 
distribution boxes would be used, each 


box being fed through a pair of cables - 


or feeders from a main switchboard 
or distribution box, as shown in Fig. 


~ 
‘ 


A large lighting installation, on the 
distribution system, may be consid- 
ered as a number of self-contained 
smaller installations fed from a com- 
mon source. The installation is di- 
vided up into a convenient number of 
sections, these sections, in some cases, 
being determined by the number of 
lights which it is considered desirable 
should be dependent upon one pair of 
mains or controlled by one pair of 
fuses; in other cases, the character of 
the premises to be lighted largely de- 
termines the method of subdivision. 
Thus, in factories or business estab- 
lishments which are departmentalized, 
each principal department might con- 
veniently form one unit or distribut- 
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mains, in a position convenient for 
distribution, say, in the administrative 
From this 
central point feeders would be run to 
main distribution boxes located in the 
various blocks of buildings, or, if the 
buildings comprise only one block, the 
various floors. From some, or each, 
of these main distribution boxes, dis- 
tributing mains or distributers would 
be run to sub-distribution boxes, from 
which circuit mains might be run to 
smalled sub-boxes. From the final 
sub-distribution boxes, branches are 


block of the buildings. 


to the various groups of lamps. 
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Fig. 5.—Lamp Circuits Using Ground for 
Return. 











In planning an installation, it will 
often be found that the best plan is 
to work back from the lighting outlets 
to the main switchboard rather than 
from the main switchboard to the 
lights. This may, at first sight, seem 
to be an incorrect method; but, in the 
long run, it may save time. In work- 
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on suitable positions for the sub-dis- 
tribution boxes. 

Just as 500 watts may form a safe 
or convenient limit for the sub-cir- 
cuits (660 watts is the maximum usu- 
ally permitted in the United States), 
so also the principal circuits may with 
advantage be limited to, say, 5,000 
watts, corresponding to 50 amperes, 
at 100 volts, or 25 amperes at 200 
volts. This practically fixes the num- 
ber of fuse-ways in the sub-distribu- 
tion boxes at about 10 or 12. The 
main distribution boxes should not, as 
a rule, control so many circuits as 
are controlled by the smaller boxes, 
and six main circuits from one box 
will generally be found to be as many 
as are convenient or desirable. This, 
assuming the average watts per cir- 
cuit to be 5,000, would give us approx- 
imately 50 and 100 amperes respect- 
ively as the current in our distribut- 
ors, and, assuming that each main dis- 
tribution box controlled six circuits, 

It will be understood that these fig- 
ures are only given by way of example 
to show the lines of procedure in 
working out a general scheme of prac- 
tically any magnitude. In a smaller 
scheme, what we have called a dis- 
tribuiton box would really be the 
main distribution box or switchboard, 
and in the smallest installation one 
sub-distribution box, as we have called 
it, would probably be the only unit. 
From this, it will be seen that each 
distributing unit forms a self-contained 
installation, and the largest installa- 
tion consists simply of a number of 
small installations linked upto a cen- 
tral distribution point. 
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Fig. 4.—Tree System of Circuits. 


ing group; in public buildings each 
floor, or each wing of each floor, 
might be the most suitable unit in the 
distributing system, and so on. 

In very large installations, such as 
in large blocks of offices, public insti- 
tutions, including asylums, infirmaries, 
etc., a sub-division scheme is neces- 
sary. This is the distribution system 
carried a stage further, and the gen- 
eral features would be somewhat on 
the following lines. A main switch- 
board would be located in a power 
house, or, if supplied from public 


ing forward from the _ switchboard, 
there is a tendency to fix the positions 
of distribution boxes in what might 
be called the geographical centres of 
the distributing areas; but these cen- 
tres are not always the centres of 
gravity—if such an expression may be 
used—of the outlets. 

Having decided upon the groups of 
lights to be controlled by the sub-cir- 
cuit fuses, and indicated them on the 
plan, either by numbers or by a line 
drawn round the lighting points, it 
will not be a difficult matter to fix 


Fig. 6.—Simple Use of Distribution Box. 


Although the foregoing description 
is intended to apply to an electric 
lighting installation, the principles set 
forth are equally applicable to an in- 
stallation of electric motors; but in a 
motor installation, the question of the 
grouping of outlets does not generally 
arise, because, except for very small 
motors, it is customary and advisable 
to run a separate circuit from the dis- 
tributing, box to each motor. 

Jointing versus Looping. 

In branching one conductor from 

another some kind of joint is neces- 
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sary. For many years the usual 
method of jointing was to twist to- 
gether, or splice, the conductors, hav- 
ing first thoroughly cleaned them, and, 
spliced them, to solder or 
sweat them together, in order to en- 
sure perfect electrical continuity. Un- 
less carried out by a competent man, 
this union is not always sound, and 


having 


trouble ensues. Unless perfect con- 
tinuity be maintained, heating of the 
joint occurs, and a risk of fire is in- 
troduced. Or the joint may deteri- 


orate to such an extent as to interrupt 
the current. Owing to the unreliabil- 
ity of untrained wiremen, the difficulty 
of effective supervision, and the tempt- 
ation to scamp jointing work in places 
difficult of access, jointing of con- 
ductors is now always reduced to a 
minimum, and the looping or “loop- 
ing-in” method, as it is sometimes 
called, is very commonly used. In 
the looping method of wiring, instead 
of making a joint, the wire or con- 
ductor from which a tapping would 
otherwise be taken is supposed to be 
bent into the form of a loop and 
looped around a terminal in the fit- 
ceiling rosette, to 
would in the ordi- 

In order to make 


switch, or 
which the branch 
nary way be taken. 
clear the difference between the old- 
fashioned jointing method and the 
looping method, a simple case wired 
on the-two methods is shown in Figs. 
gs and 9. In Fig. 8, it will be seen 
that when a branch is taken off to a 
lamp outlet, a joint it made to each 
of the “feeds,” and the pair of branch 
conductors are led down to the lamp 
(L) and switch (S) respectively. In 
one case, two lamps are controlled by 
one switch, when, as will be seen, 
joints are taken from the branch wires 
to one of the lamps. 


ting, 


In Fig. 9, which represents a pre- 
cisely similar circuit, there are no 
joints; but the feeds are carried down 


to the first lamp fitting and switch, 
looped around the terminals, and then 
carried forward to the next fitting, and 
so on to the end of the circuit. 

This method obviously takes consid- 
erably more wire than is required on 
the old-fashioned jointing method. 
The difference in the quantities is not 
so great in straight rows of lights 
(such as might occur in a factory) as 
in irregular wiring, such as in domes- 
tic lighting, where one or two lighting 
outlets are fixed on the ceilings or 
walls in each room, controlled by wall 
switches, some of which may be of 
the two-way pattern. 

The extra cost of wires is, no doubt, 
counterbalanced, to some extent, by 
the saving in the cost of labor due to 
the absence of jointing, and the dan- 
ger of faulty joints is minimized. But 
the looping method, as actually prac- 
tised, is only looping in name. The 
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conductors are not looped around the 
terminals without a break, as was, no 
doubt, the original intention, but they 
are cut at each point of connection, 
so that, instead of one, we have two 
conductors under the screw-heads or 
pinched up in the pillar terminals of 
fittings, switches, ceiling rosettes, and 
lampholders. Instead, therefore, of 
the uncertain soldered joint, we now 
depend upon the uncertain connection 
of two conductors held together by a 
pinching screw or under a screwhead. 
When only two lights are 
wired on a circuit, there is, perhaps, 
no very great objection to the looping 
method; but looping is frequently car- 
ried to excess, causing unnecessary 
expense, complication, and risk. To 
take the very simple case shown in 
Figs. 8 and 9, it will be seen that on 
the old-fashioned method (Fig 8.) the 
current to the last lamp does not de- 
pend upon any joint, as the wires are 
not cut where the branches are tapped 


one or 


’ off, nor upon the contact of two wires 


in one screw terminal. On the more 
up-to-date looping method, shown in 
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Fig. 7.—Modern Method of Distribution. 


Fig. 9, the current to the last lamp 
passes through no less than six loop- 
ing contacts, and on a larger circuit 
the number of such connections may 
be considerably more than this. 

From the foregoing, it is clear that, 
while the looping method eliminates 
the defective joints of the unskilled 
wireman, it introduces a greater num- 
ber of joints in the shape of mechan- 
ical connections, which are not always 
of an irreproachable character. 

Methods of Protecting Conductors. 

The means taken to protect cables 
depends upon the use to which they 
are put, the situations in which they 
are run, and the pressure of the cir- 
cuit. According to the regulations 
which apply to factories and work- 
shops, conductors must be so pro- 
tected or placed as to prevent danger. 
This means that where they are placed 
high up in a factory so as to be put 
out of reach, they may be supported 
on insulators, and in places subject to 
steam or other moisture this method 
of running has its advantages. Cables, 
however, cannot always be kept out 
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of reach; they must be run down 
walls or columns to switches and dis- 
tribution boxes, and in such positions 
they must be mechanically protected. 

Apart from any metallic sheathing, 
such as of lead, copper, or iron, two 
methods of protecting the conductors 
are available, viz., metal tubing and 
wooden molding. 

The use of wooden molding is neces- 
sarily limited to low pressure, that is 
to say, pressures not exceeding 240 
volts normally, and to dry situations. 
Wooden molding may be used in dry 
places, where not buried in plaster or 
cement, nor exposed to moisture, nor 
exposed to the drip from water pipes. 
It is, of course, inadvisable to use 
wooden molding in any position where 
water may drip on it, such as under 
roofs, water-tanks, pavement lights, 
and the like, unless protected from 
drip in some way. 

For low pressures, and in dry situa- 
tions, wooden molding has done very 
good service, and even in damp places 
it has been extensively and success- 
fully used when treated inside and out 
with a good coating of waterproof 
paint or varnish. Hundreds of sea- 
going ships have been wired in wooden 


molding, which is regularly painted 
and becomes practically watertight, 
and wires are taken out of such 


casings after many years of service in 
practically as good condition as they 
were when originally installed. The 
chief objection of wooden molding. 
apart from its hygroscopic or mois- 
ture-absorbing properties, is its com- 
bustible nature. It is not fire-proof, 
and if there is a bad place in the wir- 
ing due, say, to mechanical injury in 
handling it, or to a badly insulated or 
badly made joint, there is always the 
risk of the insulation breaking down, 
or the joint overheating, or parting, 
and so introducing a fire risk, more 
particularly on the high voltages now 
prevalent. 

For moist, steamy, and wet places. 
good lead-covered cables, properly in- 
stalled, are hard to beat for durability 
and absence of leakage troubles. But 
it is no use going to the expense of 
lead-covering and assuming that that 
is the end of it, and that it does not 
matter how the cables are erected and 
protected. Lead is a soft metal, and 
is not self-supporting, so that, unless 
adequately supported throughout its 
length, it will, sooner or later, give 
trouble. To cleat lead-covered cables 
up to a dead wall, or to suspend them 
from insulators just as one ‘would 
support unsheathed cables, is simply 
a waste of good material, and is about 
as sensible as it would be to run rub- 
ber-covered wires in a baker’s oven. 
Lead has the very useful property of 
forming insoluble compounds’ with 
certain acids and a thin coating of 
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these forms a protective covering and 
renders the lead sheathing impervious 
to further chemical action. Tannic 
acid is, however, not one of these 
acids, and lead in its presence is read- 
ily attacked, and so is unsuitable for 
use in tanneries or for running under- 
ground near tree roots, unless spe- 
cially protected. Acetic acid is an- 
other acid which has an affinity for 
lead, hence lead-covered cables should 
not be used indiscriminately in brew- 
eries and vinegar works. 

In any position in which there are 
acids or vapors which may have a del- 
eterious effect, lead-covered cables 
should not be used unless served with 
a stout protective layer of compounded 
tape. Lime in a dry state appears to 
have little or no effect on lead, but 
moist lime, on the contrary, attacks it 
slowly. Hence, while lead-covered ca- 
bles may be run along dry _ brick- 
work with comparative safety, if run 
along a damp brick wall it will be 
found, before very long, that the lead 
is pitted or corroded wherever it 
touches a mortar joint, and, as soon 
as leakage commences, the lead will 
be rapidly eaten away. Apart from 
chemical action, lead suffers from the 
fact that, unlike most other metals, it 
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Fig. 8—Old Method of Jointing. 


is inelastic, and, instead of expanding 
and contracting with changing tem- 
peratures, it “creeps.” By this is 
meant that in contracting lead does 
not return to its original 
shape, but stretches and leaves some 
portions of the sheathing thinner than 
before, and repeated expansion and 
contraction may cause actual partition. 
Let us make this clearer by assuming 
a concrete example: Take the case of 
a lead-covered cable laid vertically 
down a wall, and fixed by means of 
cleats at the top and bottom of the 
run. On a rise of temperature, the 
cable expands—that is to say, it elon- 
gates. Naturally, it will expand in the 
downward direction. On the tempera- 
ture falling, the cable contracts; but 
as the lead has not the mechanical 
strength to pull itself up again to its 
original position, it contracts down- 
wards, which results in the upper por- 
tion stretching. The amount of 
stretch depends, of course, upon the 
difference of temperature to which the 
cable is subjected; but, as there is a 
daily difference of temperature, there 
is a continual creeping downward, and 
it is only a question of time for the 
lead to become useless. If we take 


always 
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the case of lead conductors supported 
horizontally by means of insulators or 
cleats, we get the same kind of action. 
On expansion, the cable sags between 
the supports, and on contracting it 
stretches at the supports and creeps 
down towards the middle of the loop. 
The only means of preventing this ac- 
tion is to support the cable continu- 
ously throughout its length, either by 
inclosing it in a wooden molding or by 
laying it on a wood batten, or by 
drawing it into an iron pipe, a method 
I am not favorably disposed to for 
inside work. Vertical lead-covered ca- 
bles are not so easily dealt with, as, 
even if inclosed in a wood casing 
the action goes on unless the lead is 
attached to the casing at frequent 
intervals, by means of ears or lugs 
soldered to the sheath in the same 
manner as is adopted for fixing lead 
water-pipes to walls. It will be un- 
derstood that the action referred to 
is dependent upon the variations in 
temperature to which the cable is 
subjected and to the distance between 
the supports, the worst conditions be- 
ing probably those which obtain in a 
pit shaft. 

The foregoing remarks on the be- 
havior of lead apply both to rubber 
and to paper insulated cables, and in 
both cases the action is materially 
lessened by an iron or steel armoring 


over the lead. When lead-covered, 
steel-armored cable is used, there 
should be a _ waterproof separa- 


tor between the lead and the iron for 
the purpose of preventing electrolytic 
action between the two metals. For 
the same reason, plain lead-covered 
cables must not be laid on or in con- 
tact with iron. 

For ordinary factory wiring and for 
public buildings and institutes, screwed 
barrel or conduit, as it is now general- 
ly called, is very largely used, and, 
when well done, is a sound engineer- 
ing job which is hard to beat. Con- 
duit is not always of the screwed type, 
a large amount of wiring being done, 
where cost is a prime consideration, 
in what is commonly known as slip- 
socket conduit. This is practically 
identical in construction with bedstead 
tubing, and is made from steel strip 
bent into the form of a tub, the edges 
being brought close together, but not 
metallically joined. As this type of 
tubing cannot be screwed for sockets 
and fittings, it is not possible to make 
a sound metallic and mechanical con- 
nection between the various lengths, 
and it is not uncommon to find that, 
after a time, the joints part company, 
and the pipe is in place supported by 
the conductors instead of supporting 
them. Even when the work is put up 
in the best way, there is not that me- 
tallic continuity necessary for efficient 
earthing which screwed tubing gives. 


ELECTRICIAN 


93 


Owing to the open character of the 
seams and connections, this kind of 
tubing is quite unsuitable for damp 
situations and burying in plaster walls 
or in any place where moisture is pres- 
ent. 

The question of using a screwed 
barrel, or conduit, system in moisture- 
laden atmospheres is one that has 
often been discussed, and opinions 
vary with individual experience. While 
some people have found the system 
quite successful, the experience of 
others has been most unsatisfactory. 
Few places are more difficult to wire 
satisfactorily than certain portions of 
paper mills, and an early experience 
of the author’s with screwed gas 
piping (screwed conduit was then not 
a marketable commodity) was such as 
to make him very reluctant to repeat 
it. The pipes very soon became water- 
logged, and electrical leakage and 
short circuits soon followed as a mat- 
ter of course. For work of this char- 
acter, open work on insulators is pref- 
erable, at any rate, for the overhead 
horizontal runs. The vertical runs 
down to switch positions might be 
run in conduit sealed at the top with 
compound and left open at the bottom 
to permit of condensed vapor drain- 
ing away should any form in the pipes. 


A S 
. GO 


if 


Fig. 9.—Looping-in System. 











. 


A disadvantage of a mixed system of 
this kind is that we have a number of 
isolated pieces of metal pipe, any of 
which may become alive as it is prac- 
tically impossible to earth them short 
of running an earthing conductor all 
round the installation. 

A watertight piping system is some- 
times advocated for the kind of works 
we are now considering; but, electric- 
ally speaking, there is no such thing. 
Think for a moment what it means. 
It means that not only all joints must 
be watertight, but that the end of 
every pipe, inlet to a switch, to a ceil- 
ing rosette box, and all pipes leading 
into or from a distributing box must 
be hermitically sealed at the ends. 
And, supposing this to be even within 
the bonds of practicability, it has to 
be made sure that‘no moisture is im- 
prisoned in the system, and means 
must be taken to prevent the ingress 
of moisture if at any time a pipe joint 
has to be broken for any purpose. 

It is a fairly extensive experience 
with screwed piping installations in 
factories of the so-called fireproof 
type—that is to say, in buildings con- 
structed wholly of brick-work and 
masonry, or of ferro-concrete, in which 
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there ‘is a considerable amount of 
sweating and surface condensation— 
the writer has never had any trouble 
due to condensation in the pipes. This 
he attributes largely, if not entirely, 
to the fact that he always insists on 
a clear space of, say, half-an-inch be- 
left the pipes and the 
or to which they are 


ing between 
walls 
attached. 

A piping should be 
metallically continuous from main 
switchboard or supply terminals to the 
last lamp or motor on the system, so 
that if the switchboard or main service 
fuses are earthed the whole system is 
earthed. Men who are accustomed to 
make joints in water and steam pipes 
consider that no joint is perfect which 
is not well packed with a red or white 
But this is a poor sort 
of of 
electrical continuity, and it is prefer- 
able to paint the screw threads with 
an aluminium paint which is free from 
oil, and to make the couplings while 
the paint is wet. The paint should be 
applied to all that portion of the end 
of the pipe which the enamel 
has been removed in pre- 
vent subsequent rusting. 

The method of grounding as fre- 
quently carried out-is quite inadequate. 
So long as a metal earthing clip is 
clamped around a pipe, and a copper 


ceilings 


installation 


lead mixture. 


of joint, from the point view 


from 
order to 


wire of any size is run from it to a 
water pipe, around which it is twisted, 
it is too often assumed that all re- 
quirements have been met. Earthing 
is, in fact, seemingly regarded as a 


kind of harmless ritual like grace be- 





fore meat at a public dinner—a some- 
thing which has to be done for ap- 
pearance’s sake, and not that it has 


Often one sees an 
enamelled iron clip clamped on to an 
enamelled or a brass clip 
many sizes too large touching the pipe 


any real purpose. 


conduit, 


at the two _ diametrically opposite 
points; or it may be a few turns of 
bare copper wire lapped round the 


pipe to which there has been a very 
ineffectual solder it, the 
net results being to practically insulate 
For earth- 
ing—as for pipe connection, aluminium 


attempt to 


it therefrom with resin. 
paint forms an excellent medium. After 
filing a clean place on the conduit, the 
place may be painted with the alum- 
inium mixture and a substantial earth- 
ing grip attached to the prepared 
place. The same method may be ap- 
plied to the waterpipe which forms 
the “earth.” Earthing grips are now 
made which are serrated on the inside, 
and, when gripped up tight, the teeth 
bite into the iron, and make a very 
good contact. Even with these, a 
touch of aluminium paint before and 


after fixing will not be a disadvan- 
tage. 
Not only must the pipe work be 
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electrically continuous, but all metal 
work—whether switch-boxes, distribu- 
tion boxes, motors, starters, and every 
piece of metal in which conductors are 
inclosed—must be considered as a part 
of the piping system, so that when 
the main switch or fuseboard is 
earthed, all these parts are earthed 
also. Manufacturers of such appara- 
tus have, with a few exceptions, never 
fully appreciated these requirements; 
or, if they have, they have not turned 
out apparatus which permits of proper 
compliance therewith. Thus we have 
small ironclad switches and fuses with 
two smooth inlets and outlets for the 
cables, instead of one tapped boss top 
and bottom to receive a screwed pipe. 
When only one hole is provided, it is 
in rare cases that sufficient room is 
provided to permit of leading the ca- 
bles into the terminals without danger- 
ous cramping. In some designs, even 
by the most reputable firms, the iron 
cases are split across the cable inlets, 
which are provided with porcelain in- 
sulators to pass the cables through. 
This involves stopping off the pipes 
on each side of such boxes, bushing 
the ends, attaching earthing clips to 
them, and connecting these to the 
boxes by wires in any convenient way, 
which is generally by twisting them 
under the heads of the fixing screws. 
It is a tinker’s job when all is done. 
Again, motor makers turn out motors 
intended for 400-volt circuits without 
terminal boxes. In some cases they 
adopt the hateful American practice 
of leaving tailpieces sticking out with 
brass sweating sockets on the ends. 
How in this world they expect a wire- 
man to connect his cables up to these, 
and at the same time maintain metal- 
lic continuity between the pipework 
and the motor case is known only to 
themselves. 

One is tempted to go on to criticise 
those fittings, and they are legion, 
which are so designed as to make it 
impossible to wire them without strip- 
ping the conductors of their protective 
coverings; to comment on those dis- 
tribution switch and fuse boxes which 
need to be entirely dismantled in or- 
der to erect them; to point out the ab- 
surdity of placing terminal screws in 
such positions that it is impossible 
to apply a screwdriver to them, and 
so on; but this is, perhaps, hardly the 
most appropriate occasion. 
Distribution Boxes, Switches and 

Other Accessories. 

Lighting distribution boxes are made 
both in hard wood and cast-iron, both 
types being used on piping installa- 
tions. When wood boxes are used, 
means must be taken to preserve con- 
tinuity of the piping system. This 
can be done by fixing iron plates top 
and bottom, drilled to receive the inlet 
and outlet pipes, and bonded together 
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by means of a copper tape. For do- 
mestic purposes, the wood box has its 
advantages, as there is less risk of 
the uninitiated receiving a shock in re- 
placing a fuse than is the case with 
an iron box. It is common manu- 
facturing practice to connect the fuses 
directly to the busbars in the distri- 
bution box, a practice which involves 
connecting the circuit switches on the 
lamp side of the fuses, which, there- 
fore, cannot be made dead without 
making the box dead. It is very de- 
sirable, therefore, to have fuses which 
can be safely handled when replacing 
a live bar. 

Double-pole switches are now gen- 
erally of the knife pattern, and there 
is a difference of opinion as to the 
desirability of passing the current 
through the hinges. When this is 
done, it is important to connect the 
live ends of the cable to the clip con- 
tacts and not to the hinges, so that 
the knife blades are dead when the 
switch is in the “off” position; other- 
wise, besides the risk of touching the 
live blades when in the “off” position, 
there is the risk of their “shorting” 
on to the lid of the box. 

Touching on main switchboards, one 
might point out that in those open de- 
signs which have back connections 
there must be a clear space of three 
feet between any live connection and 
the wall at the back, and this may in- 
volve taking up useful space. For low 
pressures, a skeleton type of board 
may be used, in which all connections 
are accessible from the front, and 
these, if well made, make a very nice 
looking piece of apparatus. For fac- 
tory work, however, a complete iron- 
clad type of board, while perhaps not 
quite so ornamental as a white mar- 
ble board with highly polished and 
lacquered fittings, makes a more en- 
gineering looking job. 
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Annual Convention of Western As- 
sociation of Electrical Inspectors. 

The eighth annual convention of the 
Western Association of Electrical In- 
spectors will be held in St. Louis, Mo., 
January 28, 29 and 30. Headquarters 
will be at the Planters Hotel. 

An especially interesting feature of the 
convention will be a number of reports 
of committees appointed some time ago 
to study and report upon certain sec- 
tions of the National Electrical Code. 
These committees and their chairman are: 

Committee on Outside Wiring, Walde- 
mar Michaelsen, Omaha, Neb. 

Committee on Theater Wiring and 
Show Equipment, F. L. Lucas, Toledo, O. 

Committee on Construction and Instal- 
lation of Electric Signs, Emil Anderson, 
Minneapolis, Minn. 

Committee on Show Window and Dis- 
play Lighting, Fergus P. McGough, Om- 
aha, Neb. 
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Committee on Instructions to the Pub- 
lic Concerning the Safe Operation and 
Maintenance of Electric Wiring and Ap- 
paratus, T. D. McColl, Toledo, O. 

Committee on Underground Systems, 
H. T. Wreaks, New York. 

Committee on Installation and Opera- 
tion of Induction Motors, F. J. Burch, 
Chicago. 

Committee on Electrical Hoisting Ap- 
paratus, H. C. Horstman, Chicago. 

Committee on Laws and Ordinances, 
William S. Boyd, Chicago. 

Committee on Architects’ Specifications, 
F. H. Moore, Indianapolis, Ind. 

Committee on Signal Systems, Frank S. 
Anderson, Evanston, IIl. 

Committee on Public Safety, 
Canada, Denver, Colo. 

Committee on Electric Traction Sys- 
tems, F. R. Daniel, Indianapolis, Ind. 

Committee on Rubber-Covered Wire, V. 
H. Tousley, Chicago. 

Definite sections of the Code have been 
assigned to each committee, and as far 
as practicable the reports and the discus- 
sions of them will be based on these sec- 
tions. 

There will be 
lowing subjects: 

“Electrical Porcelain; its Manufacture 
and Uses,” by F. A. Driscoll, Chicago; 
“High-Voltage Transmission-Line Re- 
quirements,” by H. B. Gear, Chicago; 


Ww. J. 


addresses on the fol- 


“The Present Status of Grounded Sec- 
ondaries,” by W. J. Canada, Denver; 
“Electrical Laboratory Test Problems,” 


by B. H. Glover, Chicago. It is expect- 
ed also to have an address from W. H. 
Blood, of Boston, on “The 660-Watt 
Branch Circuit and its Relation to Mazda 
Lamps.” 

One entire session of the convention 


will be devoted to the discussion of prob- , 


lems arising in electrical inspection, and 
an attractive schedule of visits to elec- 
trical plants in St. Louis, and of features 
of a social nature has been arranged. 

W. J. Canada, of Denver, is the presi- 
dent of the Association and William S, 
Boyd, of Chicago, the secretary. 
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Among the Contractors. 
Edward Bauerenschmidt, of Balti- 
more, Md., has been awarded the con- 
tract for the electrical installation at 
the Zion Church. This contract is 
quite an important one and competi- 
tion was keen. The building will be 
wired in accordance with specifications 
of the G. E. Painter Company, con- 

sulting engineers, Baltimore, Md. 








The Pierce Electric Company, of Chi- 
cago, has beeh awarded the contract 
for installing the circuits for 1,000 in- 
candescent lamps and 14 arcs, and also 
for several electric motors in a build- 
ing at 3106 Indiana Avenue, Chicago. 





The Whipple-Strubb Company, of To- 
ledo, O., has secured the contract for 
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equipping the village of Lindsey, O., 
for electric lights. The bid for this 
work was something over $3,000 and 
the date set for the beginning of the 
job is April 1. 





The firm of Kohler Brothers, Chi- 
cago, is wiring a building owned by J. 
E. Thompson in this city for 2,200 in- 
candescent lamps and 40 electric mo- 
tors. 





The Daupin Electrical Supplies 
Company, of Harrisburg, Pa., has re- 
cently completed the electrical work 
in six large buildings for the Home of 
the Indigent, at Holmersburg Junction, 
Pa. The company also recently wired 
the Colonial Theater, in Harrisburg, 
and the manufacturing plant of. the D. 
Wilcox Manufacturing Company. 





O. M. George, electrical contractor, 
of Chicago, has been awarded the con- 
tract to install the circuits for 800 in- 
candescent lamps in a building owned 
by the Chicago House Wrecking Com- 


pany. 





Porter and Hall, electrical contract- 
ors of Defiance, O., have dissolved part- 
nership. Mr. Porter has taken over 
Mr. Hall’s interest and will continue 
the business in the old location. Mr. 
Hall will go to Paulding, O., where he 
has accepted a position with the Pauld- 
ing Home Telephone Company. 





S. N. Wilson and Harry Daley of 
Carlinville, Ill., have formed an elec- 
trical contracting and retail supply 
house in that city under the firm name 
of Wilson & Daley. 





The firms of Sampson se Rien, Lynn, 
Mass., has been given the contract for 
the installation of feeders in the Pen- 
nell, Dearborn & Hoover shoe factory, 
in Lynn. Feeders for a number of 
buildings will be run, and the total 
amount of the contract will be approx- 
imately $4,000. 





The business of the Warren Elec- 
tric Company, Trinidad, Colo., has been 
reorganized, and is now being conduct- 
ed by J. A. Dalby, as president, H. W. 
Reaume, as secretary and treasurer. 
Messrs. Dalby and Reaume are both ex- 
perienced engineers, and Mr. Warren, 
who was in charge of the old firm for 
ten years, has had sound training in 
electrical construction and in the supply 
business. He is one of the best known 
men in the electrical business in his 
section of the country. 





Thomas W. Wahlen has succeeded 
Joseph T. Fewkes, who recently re- 
signed the presidency of the Fewkes- 
Whalen Company, repairers of motors 
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and dynamos, 140 North Eleventh 
Street, Philadelphia, Pa. 





A. M. Johnson, a prominent electri- 
cal contractor of Chicago, has been 
awarded the contract to wire a build- 
ing for C. A. Sandelius in this city, in 
which the circuits for 600 incandescent 
lamps will be installed. This will be 
a modern, high-class job. 
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Soldering. 


According to the opinion of a writer 
in E£lectricity—a London publication— 
there are comparatively few wiremen 
or working electricians who know how 
to solder properly. 

Given a suitable choice in the matter 
of solder and flux, there are two main 
factors which control the issue in at- 
tempts at soldering. First and most 
important is cleanliness of solder, work 
and tools. Soldering being a true con- 
junction of two or more different 
metals under the influence of heat, it 
stands to reason that there must be 
no foreign matter present, or the 
metals will fail to flow together at the 
surfaces of contact. Even an invisible 
film of oxide or grease is sufficient to 
militate against a homogeneous join. 

Secondly, and equally important, is 
the question of temperature. Solder- 
ing is effected at a temperature slight- 
ly in excess of the melting point of 
the solder used, and all metal in the 
immediate neighborhood of the joint 
needs raising to this temperature be- 
fore the job can be successfully car- 
ried through. 

Many early failures are due to ap- 
plying hot molten solder to cold or 
insufficiently warmed metal, which at 
once conducts away a portion of the 
heat, and lowers the general tempera- 
ture of the solder to a point at which 
it solidifies and fails to effect a proper 
junction. So-called “dry-joints” are 
almost invariably due to this fault. It 
is a golden rule in soldering to first 
heat both joint and soldering iron, to 
a temperature just sufficient to reduce 
the solder to a fluid condition when 
brought into contact with them. 

The choice of a suitable iron is also 
largely governed by this same factor. 
A small, light tool is absolutely useless 
on heavy work, for the simple reason 
that the heat initially stored in it is 
all conducted away immediately it is 
applied to the work. Light irons are 
only suitable for light work. 

On the other hand, to use a heavy 
iron on light work is equally repre- 
hensible by reason of the risk of over- 
heating or burning the work, which is 
very liable to happen in some instances 
as—e. g., in jointing fine copper wires, 
or soldering flexible conductors in 
which the individual strands are of 
quite small section. 
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Dollar Winng Kinks. 


ELECTRICAL 








Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 
clear; and if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A dol- 
lar will be sent to the contributor 
upon publication. 




















Why Not Use a Standard Three-Heat 
Switch? 


Fig. 1 illustrates a combination of 


switches which is very 


for the control of an elec- 


push-button 
convenient 
tric plate warmer arranged for three 
degrees of heat. Closing switch No. 1 
connects the pilot lamp and resistance 
No. 1 
both 
That 
to point c 


in circuit, current flowing down 


the legs ab and de of this switch. 


the 


current which flows 
to the center point 
which is a double-pole 


part of 
passes 
No. 2, 


switch changed to 


of switch 
a three-way switch 
by the simple method of reversing the 
two contacts on one side, a three-way 
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Fig. 1.—Diagram Showing Arrangement of 
Switches and Resistance Units. 


black and a white but- 
thus obtained. From the 
center point of No. 2 the current flows 
through contact e and section No. 1 
of the resistances which make up the 


switch with a 


ton being 


heating unit. This resistance coil 
takes about one ampere. It is cut out 
of circuit by pushing switch No. 2, 


which process places point g in circuit 
and sends current through section No. 
2 of the heater resistance. In the plate 
warmer the writer has in mind, coil 
No. 2 takes about two amperes. 
Finally, pushing switch No. 3 cuts 
coils No. 1 and No. 2 into circuit in 
multiple, and this gives the third and 
highest heat. It is understood, of 
course, that closing switch No. 3 es- 











tablishes contact between point m and h 
and p and m. 

With the above arrangement one 
gets exactly the heat for which a 
switch is marked, without having to 
go through a complete cycle of opera- 
tions when it is desired to go from 
higher to lower heat. The first switch 
controls the entire current and the pi- 
lot lamp. J. W. Stripped. 


Cutting Holes in a Cabinet. 


I have sometimes found it necessary 


to a hole in a metal cabinet or a 


junction box, and have found the fol- 


cut 


lowing way of doing this to be prac- 


ticable wherever I have tried it. I 
take a conduit coupling the size of 
pipe for which the hole is to be made 
and have it held firmly on the box 
where the cutting is to be done. Then 
with a narrow cold chisel I cut the 
box around the inner circumference 


of the coupling, and when the cutting 
has been finished and the piece knocked 
out I use a file to knock off the rough 


edges of the hole Paul C. Axline. 


Hanging Fixtures. 

Not ago we had some very 
heavy fixtures to hang in a _ public 
building, and a scheme we employed 
in doing this job may be worth while 


long 


to other electricians. 

The ceiling, which was quite high, 
had some gas pipes extending through 
it at locations which proved to be con- 

for us. We took some of 
out, dropped a chain down 
the opening thus made, and 
lifted the fixture fully assembled up 
from the floor. While the connections 
were being made the fixture was kept 
suspende@from a support in the attic. 

F. W. Ridgway. 


venient 
these 
through 


A Fuse Indicator. 

In places where it is important to 
know at once when a fuse is blown the 
following has been found valuable. A 
lamp of the same voltage as the cir- 
cuit is placed in shunt with the fuse; 
that is the terminals of the fuse block 
for one line are connected to the lamp, 
and a separate lamp is used for each 
fuse, a two-line circuit requiring two 
lamps, a three-line circuit having three, 
etc. When the fuse is intact the lamp 
is of course unlighted, and when the 
circuit is opened by the fuse, the load 
and lamp are in series and the lamp 
burns. H. Piccard. 


Boring Cross Braces. 

No doubt all who have had occasion 
to bore through cross braces which 
are concealed in partitions, that is, 
boring from either above or below, 
have noted the inconvenience and awk- 
wardness attending the work of start- 
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ing the bit into the timber. To avoid 
this one should find about the slope 
the cross piece has and then set the 
long bit so that it will be about at 
right angles to the timber. Then the 
bit may be started without trouble. 
The above refers to work where bits 
with long shanks are required. One 
would think it hardly necessary to 
suggest this to wiremen, but the writ- 
er has seen much trouble encountered 
and time wasted because of failure to 
do this simple thing. 
W. A. Murray. 
Supporting Cables at the Ends of 
Vertical Runs of Conduit Work. 


Fig. 2 illustrates a method I employ 
in securing support for long heavy runs 
of wires and cables at the upper ends 
of vertical risers. in conduit wiring. 
So far as I know. I am the first man 
to make use of this particular scheme; 
I find very convenient and satisfactory. 
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. 2.—Method of Securing Ends of Con- 
ductors in Cabinet. 


As will be noted, the discussion ap- 
plies where a cabinet having gutters 
for the wires is employed at the end 
of the run. Hooks, which, to make a 
neat job, should be of different 
lengths, are used in the manner shown, 
and thrqugh the lower eye of the strain 
insulator hanging from each hook the 
end of the conductor to be supported 
is passed, a tie being made as indi- 
cated in the figure. Any good, strong 
standard type of strain insulator hav- 
ing an eye on either end of it may be 
employed. 

I find this sort of construction es- 
pecially useful at the ends of long 
feeders at the top floor of a high 
building. George Reed. 
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CONSTRUCTION OF AN OVER- 
HEAD LINE UPON A RAIL- 
ROAD’S RIGHT OF WAY. 





By Maguire and Mooney. 





A new feature that may appeal to 
electric power companies at this time 
s the right to construct a system 
ilong a railroad right of way. There 
are many reasons favoring railroad 
rights of way for such purpose. The 
most important is the unity of owner- 
ship. In constructing systems along 
lighways the co-operation or opposi- 
tion of multitudes is found, but in 
erecting them along railroad rights of 
way no such opposition is found. A 
right of way is private property and 
little injury to persons would result 
from the operation thereon, but the 
erection of lines along public highways 
is attended with many more hazards. 
Inasmuch as telegraph systems have 
»een successfully operated on railroad 
rights of way, it is worth considering. 
Chere may be objections to this meth- 
od, but comparing them with the ob- 
iections to public highways they are 
ot important. Ordinarily railroads 
ffer more direct connection between 
cities than public roads. In cross- 
country transmission lines it has been 
found that following public roads is 
impractical, and yet the purchase of 
land would ordinarily be burdensome 
to only string a few wires or lay some 
conduit. Then if the land purchased 
were far from a public road it would 
take much time to repair a defect in 
the system, whereas on a railroad right 
of way no such difficulty would be en- 
countered. 

This matter could easily be arranged 
as a matter of contract between the 
railroad company and the electrical 
company, and no special legal phase 
would enter into the matter. 

But there seem to be a few cases 
permitting the construction of lines 
along railroad rights of way when the 
railroad companies did not agree to 
the matter. The case of Canadian Pa- 
cific Railroad Company vs. Moosehead 
Telephone Company, 76 Atl. 885, 
covers this pretty well. The railroad 
company sought to enjoin the tele- 
phone company from maintaining its 
line of poles and wires upon the rail- 
road’s right of way. The telephone 
company contended that it so main- 
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In most states a telephone or 
telegraph company is privileged 
to erect a line along a railroad’s 
right of way, the compensation 
therefor being nominal. The ex- 
ercise of a _ similar privilege 
would often be advantageous to 
a lighting or power company. 
An agreement for such con- 
struction is always preferable, 
but in the absence of such agree- 
ment, the right may be legally 
enforced. 




















tained the equipment under the au- 
thority of a state law. That law pro- 
vided that a telephone company could 
construct a line upon or along any 
railroad by the written permit of the 
person or corporation operating such 
railroad, but in case such company 
could not agree with the parties op- 
erating the railroad, or as to the man- 
ner in which lines along the same 
should be constructed, either party 
might apply to the railroad commis- 
sioners, who had power to bind both 
parties. Under this law the telephone 
company obtained power to construct 
along the right of way, and it then 
erected poles and wires. 

The railroad company contended 
that the right to construct and main- 
tain such a telephone system could be 
acquired only (except by contract) by 
an explicit grant of the right of em- 
inent domain, and that the law con- 
tains no such explicit grant, nor does 
it provide for any compensation to the 
railroad company. 

The court held that a telephone sys- 
tem could lawfully be _ established 
along the right of way of a railroad, it 
being no material interference with 
the use for railroad purposes. This 
rule has been recognized by a num- 
ber of states, especially those in the 
East. And where a telephone com- 
pany is authorized to construct and 
maintain its line upon or along a rail- 
road it is necessarily implied that the 
company may take sufficient of the 
right of way for its purpose. 

But here arises the most important 
point of all. The legislature, having 
full power to enact such a law, cannot 
require the railroad company to re- 
ceive the burden without some com- 
pensation. It is a taking of property 
and must be recognized as such. The 
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compensation, as is obvious, could only 
be nominal, as the railroad company 
would be deprived of none of its land, 
except where the posts entered, so the 
entire burden on its land would be 
but the poles and wires. 

A federal statute providing that any 
telegraph company organized under 
the laws of any state should have the 
right to construct, maintain and op- 
erate lines of telegraph over and along 
any post road of the United States, 

cannot be construed to allow the con- 

struction of a telegraph line along a 

railroad right of way without com- 

pensation to the railroad company.— 

Atlantic & Pacific Telegraph Company 

vs. Chicago, Rock Island & Pacific 

Railroad Company, 6 Bliss, 158. 

A very complete case covering these 
points is St. Louis and Chicago Rail- 
road Company vs. Postal Telegraph 
Company, 173 IIl., 508. In this case 
as in others the court held that it was 
lawful for the legislature to provide 

™hat a telegraph company may con- 
struct its line along and upon a rail- 
road right of way. And it held that 
the rule of compensation would be the 
value of the land actually taken for 
placing the poles, and the extent to 
which the value of the use of the por- 
tions between poles and under the 

wires, for railroad purposes, was di- 

minished by their use by the telegraph 

company. 

And a line constructed along a rail- 
road right of way would not interfere 
with the operation of the railroad, as 
held in Postal Telegraph Cable Com- 
pany vs. Oregon Short Line Railroad 
Company, 65 Pac., 735. And the court 
went on to determine the amount of 
damages done the railroad by the 
erection of the telegraph line. How 
much would the land be damaged for 
railroad purposes by the erection of 
the telegraph line? The railroad com- 
pany holds its right of way strictly for 
railroad purposes and is restricted in 
its use for such purposes. Under this 
view of the matter it is difficult to see 
how the damage from the erection of 
such a line could be more than nom- 
inal. The company contended that 
damage had arisen because of the 
burning of grass from the right of way 
by reason of the erection of the line, 
but the court held that was too re- 
mote. And the court then announced 
this rule: Where a telegraph com- 
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pany has a right to condemn a right 
of way on a railroad right of way, the 
damages to be paid the railroad com- 
pany are nominal, since the telegraph 
company does not interfere with the 
railroad’s right of way. 

In St. Louis and San Francisco Rail- 
road Company vs. Southwest Tele- 
phone and Telegraph Company, 121 
Fed. Rep., 276, the court held the tele- 
phone company could not erect its 
poles and wires on the railroad’s right 
way. This was not because the 
court held this impossible, but the 
right was imperfectly granted by the 
legislature. 

The effect of induced currents is 
something that should be discussed in 
In the case of 


of 


connection with this. 


Postal Telegraph-Cable Company vs. 
Chicago, Lake Shore and South Bend 
Railway Company, 97 N. E, 20. 


the telegraph company, which was en- 
gaged in constructing, maintaining and 
operating telegraph lines in Indiana, 
brought this suit against the railway 
company to seek to have the latter re- 
strained from operating its line of rail- 
way until the same shall have been 
so constructed and arranged as not to 
interfere with the free and uninter- 
rupted use by the telegraph com- 
pany of its lines. The railway com- 
pany operated by electricity, employ- 
ing currents of 6,600 volts, and its 
poles, wires and other equipment were 
all located on its private right of way 
and were indispensable to the business 
in which it was engaged. The tele- 
graph company owned its own right 
of way paralleling and in close prox- 
imity to the railway right of way, and 
the high-tension currents of the elec- 
tric railroad were of such character 
and intensity as to induce electrical 
currents in all electrical conductors of 
the telegraph company and that by 
reason of the manner of construction 
and mode of operation of said rail- 
way the telegraph company was great- 
ly interfered with and at times its lines 
were rendered useless. It further ap- 
peared that such interference could be 
avoided by the installation of electrical 
devices and appliances. The court held 
that a suit to restrain the operation of 
the electric railway until it adopted 
devices preventing the currents of 
electricity used from interfering with 
the use of the telegraph system, would 
not be upheld, even though the tele- 
graph company first began business; 
the railway company not being guilty 
of negligence or unskillfulness or mal- 
ice, in the construction and operation 
of its line, and the character of the ap- 
pliances to prevent interference not be- 
ing disclosed, and it not appearing that 
the railroad company might not by 
some inexpensive method prevent the 
annoyance complained of. 


In Georgia (Southwestern Railroad 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





Vol. 62—No. 2 








Company vs. Southern and Atlantic 
Telegraph Company, 46 Ga., 43) the 
court held a provision unconstitutional 
because it did not contemplate the 
compulsory payment of just compensa- 
tion for the taking of private prop- 
erty. 

Thus from the exposition of these 
cases a method opens itself for elec- 
tric companies to place their trans- 
mission lines along and upon railroad 
rights of way, and thus enable the 
company to’ go more direct, more con- 
veniently, and undoubtedly with smaller 
expense to its customers. Of course, 
the best method would be to enter an 
agreement with the railroad, as that 
would be conducive of pleasant rela- 
tions. The other method would be to 
secure the passage of a statute such 
as has been shown as applicable to 
telegraph companies. In this connec- 
tion reference might be had to a pre- 
vious article, “Liability of Public-Serv- 
ice Corporation in Erecting Poles or 
Stringing Wires in a Highway,” March 
9, 1912. This article covers the dif- 
ficulties to be encountered in erecting 
transmission lines upon highways. 

It is true that a railroad has certain 
public uses, and is for certain purposes, 
subject to the control of the state; 
and in consequence of these public 
uses the law authorizes the condemna- 
tion of private property; but when the 
property has thus been acquired it be- 
comes private property, notwithstand- 
ing the railroad company has public 
uses; that is to say, the property can 
be used for the benefit of the stock- 
holders of the company. The right of 
way can be so used, just as much as 
the roadbed itself. But the right to 
construct a transmission line thereon 
necessarily interferes with the abso- 
lute right of the railroad to its right 
of way. This is a right which cannot 
be taken without compensation. 


ow 
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Interesting Cases. 
CONDITIONAL SALE CON- 
TRACTS.—As many manufacturers and 
dealers are putting their goods out un- 
der consignment or under conditional 
sale contracts thinking that that pro- 
tects them in case of bankruptcy, a de- 
cision recently rendered in the United 
States Court for the District of Penn- 
sylvania is of interest. The following 
is a quotation from this decision: 

To constitute a valid bailment, an in- 
tention to return the property must be 
evidenced by the agreement; and if such 
intention appears from the writing but 
it is otherwise conclusively shown that 
it was not so intended, a bailment is 
not to be presumed. Hence, where the 
bankrupt and claimant entered into 
written agreements, purporting to lease 
certain machinery at a specified rental 
and containing an option to purchase 
the machinery for a further sum at the 











end of the rental period, which con- 
tracts were in terms bailments, but it 
appeared that at the same time the in- 
struments were executed, claimant ac- 
cepted from bankrupt negotiable notes, 
not only for the respective amounts 
provided as monthly rental accumulat- 
ing, but for the amounts provided to be 
paid by bankrupt in case he exercised 
the options to purchase said machin- 
ery, the intention to return the proper- 
ty is denied by the acts of the parties, 
and the transaction constitutes, not a 
bailment or lease, but a sale. 

RIGHT OF WAY FOR _ TELE- 
CRAPH.—The federal court in Louis- 
ville, Ky., has upheld the constitutionality 
of a state law giving a telegraph company 
the right to condemn property for right 
ot way, in the case of the Louisville & 
Nashville Railroad Company against the 
Western Union Telegraph Company. The 
latter was ordered by the railroad com- 
pany to remove its wires from the railroad 
right of way, the contract between the 
two companies having expired last August. 
The telegraph company has instituted pro- 
ceedings to condemn the property along 
the tracks. The court decided that the 
matter of compensation should be left to 
a jury. 

INDUCTION UPON TELE- 
PHONE LINE.—The Appellate Court 
of Indiana has held that there is no 
liability on the part of a traction com- 
pany for damages incident to the use 
of high-voltage traction wires in the 
absence of negligence on its part, even 
though it may interfere with the op- 
eration of telephone wires rightfully 
in a parallel highway. This decision 
was rendered in an action by the Cit- 
izens Telephone Company against the 
Fort Wayne & Springfield Electric 
Railway Company. 


Court of Appeals Decides Against 
Long Acre Electric Light & 
Power Company. 

Announcement has been made by 
the Public Service Commission, First 
District, State of New York, that the 
Court of Appeals had decided against 
the Long Acre Electric Light & Pow- 
er Company in its attempt to obtain 
permission to issue $10,000,000 of pre- 
ferred stock and $30,000,000 of bonds. 
The decision marks the end of a four- 
year fight by the interests behind the 
Long Acre Company. 








Utah Copper Production. 

The copper production of Utah for 
1912, amounting to nearly 150,000,000 
pounds, was an increase of about 2 per 
cent over the output of 1911. The in- 
crease is credited chiefly to the Bing- 
ham district. 

Oregon produced about 100,000 pounds. 
of copper in 1912, as compared with 93,- 


196 pounds in 1911. 
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NEW JERSEY. 

The Board of Public Utility Com- 
missioners has handed down a decision 
reducing the rate for gas charged by 
the Public Service Gas Company in the 
Passaic Division from $1.10 per 1,000 
cubic feet, with a discount of 10 per 
cent, to 90 cents per 1,000 cubic feet. 
The board values the tangible property 
of the company at $3,725,000, as com- 
pared with $5,818,940 claimed by the 
company; and the intangible property 
at $1,025,000, for which the company 
claimed $3,090,551. No allowance was 
made by the board for good will, but 
“going value” was appraised. The price 
fixed allows a return of approximately 
8 per cent on the value of the prop- 
erty as found by the board. The fol- 
lowing quotations from the decision 
are of interest. 

“However, the various conceptions 
of going-concern value may fail of 
precise coincidence, they all have a 
common core. This is the value a 
utility property has, or may have, over 
and above the value of its tangible be- 
longings. A plant with a business at- 
tached has a value greater than the 
value of the mere plant without the 
business attached. The going-concern 
value will be largely represented by 
the cost of developing the business as 
distinct from the cost of securing the 
physical structure. 

“We see no escape from the neces- 
sity of recognizing the intangible 
property designated as ‘going-concern 
value’ as well as actual physical 
structures similarly obtained [costs 
met out of rates] as constituting part 
of the present lawful possessions of a 
public utility, even though both these 
tangible and intangible values were 
built up in the past out of rates ex- 
acted from consumers, it being always 
assumed that the rates exacted were 
not legally assailed or assailable. The 
business thus acquired must be re- 
garded as a legitimate part of the 
property of the company. We can- 
not equitably project back into the 
unregulated past a norm of prices that 
might today be regarded as fair and 
adequate, and assume that actual rates 
exacted in the past, insofar as they 
exceed what are now deemed fair, have 
not lawfully become the property of 
the company. 

“It is the public policy of the State 
of New Jersey at present not to al- 


low the capitalization of franchises for 
an amount in excess of the actual cost 
involved in obtaining said franchises. 
That this is a wise and equitable pol- 
icy we think is incontestable. One of 
the characteristic features of a public 
utility such as a gas company is that 
it does not possess and ordinarily can- 
not afford to purchase the land requi- 
site for the location of its distributing 
apparatus. When by its secondary 
franchises such permits to locate are 
granted to a company without other 
expense than the necessary business 
and legal costs of securing municipal 
consents, it seems unthinkable, as a 
matter of equity and public policy, that 
the easements gratuitously granted 
should be made the basis for an addi- 
tional charge to be imposed upon the 
grantor. It is quite obvious that our 
finding as to the total amount of in- 
tangible property ($1,025,000) is tan- 
tamount to including the franchises of 
the company at a moderate rating—at 
a value comparable with the cost of 
obtaining these or similar franchises. 
It amounts therefore to a practical de- 
nial of the company’s contention as ta 
the value of its franchises.” 


Securities Issued in Merger Not 
Proper Basis for Rates. 

The company contended before the 
Board that the par value of securities 
originating in the merger of six dif- 
ferent gas and electric concerns in 
this district in 1899 determine an 
amount below which the Board’s ag- 
gregate valuation could not fall. This 
contention is expressly denied by the 
Board, which finds that the capitaliza- 
tion resulting from the consolidation 
was in excess of the real assets. 

The decision states the claim of the 
company to be that whatever the pre- 
cise amount of water that was injected 
into securities resulting from the con- 
solidation, yet that since the securities 
were issued under due form of law, 
are widely scattered “and people have 
paid for them in honest money,” the 
Board, while it should not allow any 
rate like ten per cent thereon, should 
“stamp five per cent on the bonds 
and five per cent on the stock,” and 
treat the money behind that (i. e., 
cash subsequently invested in the 
property) as “genuine money.” 

To this claim the Board, adopting 
the language of Smyth vs. Ames, 169 
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U. S., 466, answers that if a utility cor- 
poration has bonded property for an 
amount which exceeds its fair value, 
or if its capitalization is largely fic- 
titious, it may not impose upon the 
public the burden of such increased 
rates as may be required for the pur- 
pose of realizing profits upon such 
excessive valuation or fictitious capital- 
ization. 


NEW YORK. 


The Public Service Commission of the 
Second District has directed the Gran- 
ville Electric & Gas Company to reduce 
its present residence electric lighting rate 
from 15 cents per kilowatt-hour so that 
for like service the rates shall not ex- 
ceed the company’s present so-called 
commercial rates, that is, rates for light- 
ing business places, which are on the 
basis of 13 cents per kilowatt-hour for 
the first 20 kilowatt-hours, 12 cents for 
the next 30 kilowatt-hours, 10 cents for 
the next 50 kilowatt-hours, and all over 
at 8 cents per kilowatt-hour, with a dis- 
count of 10 per cent for payment within 
15 days. The action of the Commission 
is in complaints instituted by residents 
of the village of Granville against the 
company attacking the rates charged for 
electricity and also for gas. The rate 
charged for gas is $1.50 per thousand 
cubic feet, and this latter complaint has 
been dismissed by the Commission. The 
opinion in the matters was prepared by 
Commissioner Martin S. Decker, and 
holds that the evidence as presented in 
the case discloses that the company has 
been discriminating between its residence 
and business lighting. The opinion fur- 
ther states: “No reason appears why it 
should maintain a higher rate for house 
service, and accordingly its 15-cent rate 
for residences should be reduced to 13 
cents per kilowatt-hour. It should also 
reduce its residence rate for larger quan- 
tities to correspond with its business 
rates. In other words, its residence and 
business rates for like quantities should 
be the same. This ruling applies only to 
the fact and conditions shown in this case, 
and may or may not be applicable in other 
cases, being dependent upon the particf- 
lar facts appearing herein.” The reduc- 
tion in the residence electric rates is or- 
dered to become effective on January 31, 
1913, and it is provided that bills for 
lighting service during the month of Jan- 
uary shall be rendered upon the basis of 
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the reduced _ rates The Commission 
states that it is not satisfied upon the 
present condition of the company’s opera- 
that the gas rates should be now 
reduced The $1.50 gas sub- 


ject to a discount of 10 per cent for pay- 


tions 
rates is 


ment within 15 days, 


The Commission has been advised by 


the New York Telephone Company that 
it has purchased all of the business of 
the Hamilton Telephone Company, lo- 
cated at Hamilton, Madison County, for 
the sum of $11,850; also the plant of the 
Citizens’ Standard Telephone Company, 
with its principal office at Kingston, 
Ulster County, and operating in Phoe- 
nicia, Rosendale, Kingston and Shokan, 
for the sum of $152,700. 

The Commission has authorized the 


Dexter Electric Light & Power Company 
to issue $50,000 of its common capital 
stock for the payment of property of the 
company 

WISCONSIN. 

As a result of an investigation by the 
Wisconsin Railroad Commission, its 
motion, the Evansville municipal 
electric light plant has been ordered to 
discontinue present schedule of 
charges for electric light and power and 
to substitute the schedules devised by 
the Commission. The following schedule 
commercial lighting was ordered: 
rate, 11 cents net for the first 
use of the active connected load 


on 


own 


its 


for 
Primary 
90 hours’ 





Supply Jobbers’ Association 
Meeting. 
The next meeting of the Electrical 
Supply Jobbers’ Association will be held 
at the Lafayette Hotel, Buffalo, N. Y., 


on February 11, 12 and 13. 





The Mohawk Electrical Supply Com- 
pany, Syracuse, N. Y., in conducting a 
special selling campaign on motors and 
on factory shades and reflectors. A. M. 
Little, manager of the company, reports 
general conditions remarkably good. Spe- 
cial demands are for pole-line equipment 
material from central stations, showing 
unusual activity for this time of the year 
in outside line construction. 


The Electric Appliance Company, 
Chicago, Ill., held its annual sales con- 
ference last week, the meeting running 
from December 27 to January 3. There 


were about 40 members of the sales or- 
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secondary rate, 7 cents for 
the next 180 hours’ use per quarter; ex- 
cess rates, 5 cents. The active load is to 
be a fixed percentage of the connected 
as follows: Class A, consisting of 
60 per cent of the connected 
plus 33.3 per cent 


per quarter; 


load, 
residences, 
load up to 500 watts, 
of the connected load over and above 500 
watts is to be regarded as active; class 
B, consisting of stores, =, banks, etc., 
70 per cent of the first 2.5 kilowatts con- 
nected plus 55 per cent of any ad- 
ditional connected load is to be active; 
class C, consisting of hotels, churches, 
factories, clubs, livery _ stables, 
55 per cent is to be active; class D, 
sisting of public schools, 
and county buildings, etc., 
to be taken as active. The general effect 
of the above schedule will be to reduce 
rates. The present rate for commercial 
power, consisting of a fixed charge of 
50 cents per horsepower per month and a 
meter charge of 6 cents per kilowatt- 
hour, was ordered discontinued and the 
following rate substituted: A _ fixed 
charge of $1.50 per quarter per active 
horsepower, plus a meter rate of 5 cents 
net for the first 90 hours’ use of the 
active connected load per quarter and 4 
cents for excess. 

The application of the Arcadia mu- 
nicipal electric light and water plant for 
an increase in rates was granted. The 
present rate of 5 cents net per kilowatt- 
hour was found to be materially insuffi- 


etc., 
con- 
libraries, city 
55 per cent is 















ganization in attendance, and addresses 
were made by representatives of lead- 
ing manufacturers of the lines handled 
by the company. The selling organiza- 
tion reports business very good for the 
latter part of 1912, and the outlook 
promising for the present year. 





Oscar Avery, president of the Avery 
Loeb Electric Company, Columbus, O., 
states that the company has just com- 
pleted its annual inventory which shows 
a nice increase in business over 1911, 
with excellent prospects for 1913. On 
New Year’s day the company gave a 
banquet to 25 of its office employees 
and salesmen at the Chittenden Hotel. 
The company is conducting a special 
campaign on Mazda lamps for facto- 
ries. The commercial engineers of the 
company installed sample illuminating 
units, using Holophane steel reflectors 
and lamps of: the proper size. This 
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as was also the rate of 7 cents 
applied for by the utility. At the re- 
quest of the municipality, interest and 
taxes were not considered in forming the 
rate schedule, although the general policy 
of the Commission has been to include 
such items even in municipal cases. The 
following schedule of rates was ordered: 
Primary rate, 11 cents per kilowatt-hour 
for the first 30 hours’ use per month of 
the active connected ‘load; secondary 
rate, 8 cents for the next 60 hours’ use; 
excess rate, 6 cents. The division of 
consumers into classes according to the 
percentage of their active connected load 
is to be the same as noted above for 
the Evansville plant. The utility was or- 
dered to abolish its present charge of 6 
cents per kilowatt-hour for street light- 
ing service and to establish a fixed 
charge of $425 per 60-candlepower 
tungsten lamp per year and a meter 
charge of 5 cents per kilowatt-hour for 
current consumed. 

The Commission has approved the ap- 
plication of the Chetek Light and Power 
Company for an increase in rates. The 
present rates consist of a charge of 10 
cents for the first 60 kilowatt-hours per 
month; 3.5 cents for the next 30; 4.5 
cents for the next 30; and 3 cents for 
the excess. A discount of 10 per cent has 
been given. The rates as ordered are as 
follows: primary rate, 12 cents for the 
first 30 kilowatt-hours; 8 cents for the 
next 90 and 6 cents for excess. 
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invariably results in getting an order 
for one department and later for the en- 
tire factory. The campaign has been 
very successful, and has equipped a 
number of local and out-of-town fac- 
tories in this way. 





G. A. Seabury, secretary and general 
manager of the Mid-West Electric Com- 
pany, Omaha, Neb., states that a very 
successful campaign on washing machines 
has just been completed. Two hundred 
and fifty machines were sold in 30 days 
in Omaha City. Trade is good in all 
lines of general lighting supplies. A. W. 
Potter has resigned as superintendent of 
the warehouse and a new man will be 
selected shortly. The company will hold 
a sales convention beginning January 13. 





The Manhattan Electrical Supply Com- 
pany, New York, N. Y., held a sales 
convention from January 2 to January 7. 
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Questions and Answers. 








All readers of the Electrical Re- 
view and Western Electrician are 
invited to submit questions and 
answers to this department. Full 
names will not be printed except 
where the writer indicates his will- 
ingness therefor. Anonymous com- 
munications will not be consid- 
ered. Questions relating to elec- 
trical matters of any kind will be 
inserted. Amswers from our read- 
ers should be received in this of- 
fice preferably within ten days of 
the date of publication of the 
question, and will be published in 
a subsequent issue. Payment will 
be made for all answers published. 




















Questions. 

No. 115.—O1 SwitcH.—What causes a 
type F, form H3, 300-ampere, 15,000-volt, 
General Electric oil switch to close from 
itself when tripped for the opening posi- 
tion and to open from itself when 
tripped for a closed position? What 
name is applied to an oil switch that acts 
in this manner —C. W. J., Chicago, II. 


No. 116—THAWING FRozEN WATER 
Pipes,—What is the best secondary volt- 
age and size of transformer to use in 
thawing frozen water pipes, especially 
service connections from the street main 
to residences —W. O., Faribault, Minn. 


No. 117.—SPARKING ON THIRD RAILS.— 
Does the sparking which takes place on 
the exposed third rails of the elevated 
railways when they are covered with sleet 
have any tendency to shorten the life of 
these rails and of the contact shoes? Does 
the jerky motion of the train impose se- 
vere strains on the couplings and draft 
gear only, or does it also affect the mo- 
tors? Are motors ever burned out from 
this cause? Does an inverted third rail 
eliminate the troubles from sleet and ice? 

R. E. A., Chicago, II. 


No. 118—ALUMINUM PLATING.—Can 
aluminum be. electroplated on brass ob- 
jects just like nickel? If so, what solu- 
tion is used and what strength of current 
is suitable?—N. P., Fort Worth, Tex. 


Answers. 

No. 107—THERMAL CuToUT FoR FLAT- 
tRONS.—I understand that there have been 
patented several thermal cutouts for use 
with electric flatirons to open the circuit 
automatically when a certain temperature 
is reached and thus prevent burning out 
of the heating element. Has any iron on 
the market been equipped with a device 
of this kind that is both reliable and 
foolproof, so that it can be entrusted to 
we ordinary household servant ?—W. L 
Beloit, Wis. 

Up to the present, there has been no 
satisfactory thermal cutout developed to 
prevent the burning out of electrical heat- 
ing devices. Electric irons and other 
heating apparatus are usually burned out 
through abuse, and there is no reason 
why they should not last for an indefinite 
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length of time with proper care. Those 
that have come under my observation 
that were burned out, were caused from 
excessive voltage, the presence of moist- 
ure and from inexperienced parties tak- 
ing them apart to see what was inside 
and then failing to assemble them prop- 
I am acquainted with a number of 
laundries, tailoring establishmrents and 
private homes using irons, and in every 
instance they are giving excellent service, 
There is no reason why an ordinary 
servant should not be able to use an elec- 
tric iron with much better results than 
are obtained with the old-style sadirons 
It would be well to observe in all cases 
the requirements of the National Board 
of Fire Underwriters in connection with 
the installation of electrical heating ap- 
pliances.—C. T. P., San Francisco, Cal. 


erly. 


No. 111.—HARMONIzING STREET, WIN- 
pow AND Sicn Lic 
many articles and papers pointing out the 
requirements to be met in securing the 
best possible lighting of a business street 
by means of ornamental tungsten-cluster 
posts; also other papers showing what is 
most desirable in store-window lighting; 
also a few articles on sign lighting. 1 
have seen nothing, however, to indicate 
how these can be harmonized. Now it is 
contended by some people that these three 
kinds of lighting conflict more or less. 
Suppose a central-station company had 
the opportunity to recommend the ar- 
rangement of all these kinds of lighting 
in an ideal business block, what would be 
the most harmonious and ‘effective way of 
doing so? In other words, toward what 
ideal should a solicitor work in producing 
an attractive and well balanced illumina- 
tion?—J. S, M., Memphis, Tenn. 

The subject is a rather broad one to 
discuss in this limited space, as the phy- 
sical as well as the physiological factors 
would have to be considered in detail be- 
fore a set of rules and formulas could 
be given that could be applied to prac- 
tical problems. Some specialists on this 
subject claim that contrast is desirable, 
while others take the opposite view and 
state that all lighting schemes should 
contain illuminants giving practically the 
same spectrum. A white light may be 
desirable, but I am inclined to favor that 
which leans toward the yellow, and in 
this case the contrast between the tungs- 
ten lamp or the magnetite arc and the 
flaming arc or carbon-filament lamps 
would give a contrast that would not be 
pleasing. The contrast between the 
tungsten lamp and the magnetite would 
not be desirable, while the tungsten lamp 
and the inclosed carbon arc would har- 
monize. Most illuminating engineers, when 
considering a problem of this nature, 
will take the color scheme into consider- 
ation and handle the problem accordingly. 
The eye is more sensitive to white light, 
and where a low intensity is employed 
the best results can be obtained with 
illuminants giving a white light. Where 
the intensity is high, the yellow light will 
give the best results and bring out the 
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details most clearly. There is no doubt 
that the personal equation enters largely 
into the case, which, I think, is respon- 
sible for such a division of opinion on 
the subject. Where there is a great deal 
of sign lighting, a strong contrast be- 
tween the street lights and the signs may 
be desirable from a commercial stand- 
point. Signs containing low-candle- 
power tungsten lamps would give a very 
effective contrast if the street were 
lighted with tungsten lamps or magnetite 
arcs inclosed in Alba globes.—C. T. P., 
San Francisco, Cal. ” 


No, 112.—DyNAmMo TrousLEs.—Can a 
coil be cut out of a single series drum 
winding of a direct-current generator 
without seriously affecting its utility? 
Three burnt coils were cut out of an 
armature, which has 97 coils, and the seg- 
ments were bridged, but in trying the 
armature out without load the bridging 
wires got excessively hot. Can the volt- 
age due to residual magnetism in an 80- 
volt, 15-ampere generator be measured by 
using a 250-volt voltmeter? A small gen- 
erator used for lighting a steam shovel 
refused to generate; the armature and 
both fields tested free from short and 
open circuits; in testing for residual mag- 
netism with the shunt and series field 
open and a 250-volt voltmeter connected 
to the brushes there were no signs of 
any voltage—S: R., Hibbing, Minn. 


A coil may be cut out of the winding 
mentioned without seriously affecting the 
machine’s utility, but it is best to do this 
only as a temporary means of keeping 
up the service and to put in a new coil 
as soon as possible. I presume that the 
bridging wires were grounded to the 
frame or were in some manner so placed 
as to allow current to flow through them 
in excess of what they were intended to 
carry. In cutting out a coil the ends 
of the coil must be disconnected and 
taped back out of contact so that no cir- 
cuit can be completed through them. If 
they are short-circuited on themselves, 
local currents will be set up that will 
heat up the coil excessively. The wire 
used to bridge the segments must be 
equal in current-carrying capacity to the 
coil, otherwise the current flowing 
through the bridges will heat them up. 
The residual magnetism is always very 
small and the 250-volt voltmeter would 
probably have its lowest readable de- 
flection too far above zero to give a good 
reading. In testing for residual mag- 
netism it would be well to include the 
series field in the circuit and connect a 
load, then what magnetism was in the 
machine would be strengthened as the 
current flowed through the field and the 
machine would build up. I would sug- 
gest that the polarity of the shunt and 
series-field coils be determined, since the 
magnetism may have been destroyed by 
an opposing field —H. E. W., Chicago. 

The answer of the first part of the 
question depends upon the available lee- 
way of the field rheostat to increase the 
field strength, and the possible increase 
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in speed of the generator to counteract 
the loss of voltage due to the cutting out 
of the three coils. Either one or both 
these methods must be resorted to in or- 
der to bring the voltage up to former 
standard. This action taken should not 
seriously affect its utility in this particu- 
lar case. The heating of the bridging 
wires is caused by their being either 
under-sized or improperly placed, or both. 
If the armature is “wave” connected to 
the commutator, the bridging wires 
should be of the same size as the coils 
and should extend half way around the 
periphery of the commutator; if “lap” 
connected, the bridging should extend 
from one segment to the next one for 
each individual coil to be bridged; in 
short, the bridging wire must start and 
end in exactly the same places where the 
coils are connected in respectively. Fur- 
thermore, all bridged coils must be com- 
pletely cut away from the commutator 
and left absolutely open. If the coils 
are burned out, they should be completely 
cut off wherever it is easiest to get at 
them to make sure that there is no com- 
pletely closed turn of wire left in the 
dead coils, for it would be sure to heat 
as soon as the generator is started again. 
A 250-volt voltmeter is in my opinion of 
no value in showing the small voltage 
produced by residual magnetism alone. 
A 25 or 50-volt voltmeter would be more 
appropriate, as the voltage would likely 
not exceed five or six volts, according to 
the quality of iron used in the magnet 
frame. If the generator in question was 
shut down while having a dead short- 
circuit either internal or external before 
decreasing the field strength to its mini- 
mum, then the residual magnetism most 
likely has left the frame. The residual 
magnetism can be re-established best by 
running the generator as a motor with 
a light load or exiting the fields sep- 
arately from some external source of 
supply during starting. It may be neces- 
sary to reverse the field leads or the 
direction of the machine when the latter 
method is used in re-establishing the 
residual magnetism, on account of the 
hit and miss operation of getting the 
proper polarity at the machine terminals. 
—V. S., Portland, Ore. 





No. 113.—INVERTED RoTARy CONVERTER. 
—I have a bipolar, single-phase, one- 
fourth-kilowatt, rotary converter intended 
to change 220-volt direct current to 100- 
volt alternating current. Can I run this 
machine on alternating current to get di- 
rect current? Would it be self-starting 
from the alternating-current side if the 
field were left open? Would it be safe 
to connect the field when it had come up 
to speed? If it is not self-starting, could 
I make a three-phase machine out of it 
by putting on another slip ring and 
changing one of the other connections so 
as to make them each one-third the way 
around the commutator?—J. T. M., Chi- 
cago, Ill. 

You can run this machine on alternat- 
ing current to get direct current. 





Whether it would be self-starting or not 
is hard to tell; it depends upon the de- 
sign. There are self-starting single- 
phase machines on the market. You 
might try it out. The machine is so small 
that, if it is not self-starting, you might 
use a hand wheel, such as is used in 
starting alternating-current motors on 
small coffee-grinder sets. A turn would 
determine the direction of rotation and 
you would have no trouble in bringing 
it up to speed. You most certainly would 
have to connect the field when the ma- 
chine had reached its rated speed, other- 
wise what would the field be there for? 
I do not think that the transient voltage 
due to starting would be so high in this 
machine as to require the opening of the 
field circuit. You might throw the ma- 
chines directly across a lower-voltage 
main by use of a transformer. You could 
make a three-phase rotary out of it if 
you wished by changing the connections 
as you state. I don’t see how you expect 
to get 220 volts direct current from 100 
volts alternating current without using a 
transformer, as the ratio between the 
direct-current and _  altetnating-current 
sides of a _ single-phase converter is 
E=E,/V2=0.707 Eo. where E is the 
alternating-current voltage and E, the 
direct-current voltage. For a three-phase 
machine this would be E=0.707 E, sin 
60°=0.612 Eo. It would be necessary 
then, as a single-phase machine, to use 
156 volts alternating to get 220 volts di- 
rect current; as a three-phase machine, 
135 volts alternating current to get 220 
volts direct current—H. E. W., Chicago, 





No. 114.—Guarpinc AGAINST ExcEss 
Loaps oN LicHTinG Crrcuits.—What is 
the simplest way to guard against putting 
too many heating devices on an ordinary 
600-watt lighting circuit at one time with- 
out blowing the fuse? I was called in to 
replace fuses for a lady that had a social 
gathering, during which she wanted to 
serve coffee to some guests and tea to 
others. She connected a percolator and 
samovar to the same circuit it the same 
time and was careful to turn off the 
lights, as she had béen cautioned, before 
turning on the heating devices; as each 
of the latter took nearly‘ 500 watts, the 
result, of course, was disastrous to the 
fuses and very embarrassing to the host- 
ess. Is there not some electrical or me- 
chanical way in which this could be 
guarded against, or must verbal caution 
alone suffice until experience teaches its 
lesson?—V. B., Milwaukee, Wis. 


Several methods may be employed to 
prevent several pieces of electrical heat- 
ing apparatus being connected to the 
same circuit simultaneously. The most 
effective way would be to have each ap- 
pliance equipped with the same type of 
separable attachment plug (Hubbell No. 
5408 or similar type) and furnish only 
one base or screw portion. The base 
would then have to be installed in the 
socket by the party using same, and then 
only one piece of apparatus could be 
plugged in at a time. Each circuit in 
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the house could be supplied with only 
one receptacle or socket that would take 
the plug on the end of the cord. The 
latter method would not be as desirable, 
due to the fact that one circuit may sup- 
ply several rooms and the appliance could 
then be used only in one room. There 
are several “excess indicators” on the 
market to prevent more current being 
used than a predetermined amount. 
When the current exceeds a certain value, 
the lamps are alternately lighted and ex- 
tinguished, thus giving notice that the 
system is overloaded. The fuse may not 
blow under this condition, due to the 
fact that there is a time element which 
varies inversely with the current. If no 
lamps were burning, no warning would 
be given, unless a bell and relay could 
also be used. I hardly think the latter 
scheme would be practical, and believe 
the best preventative would be experi- 
ence.—C. T. P., San Francisco, Cal. 

As long as ordinary house-lighting 
circuits are restricted to 660 watts, the 
probability of overloading them will pre- 
vail, and it is just as likely that an 
overload may be brought about by hav- 
ing too many lamps burning on a cir- 
cuit at the same time as a flatiron or 
other device is in service. The use of 
all electrical devices should be encour- 
aged, but in the sale of heating devices 
especially the purchaser should be dis- 
tinctly told what, if any, lamps he may 
burn at the same time the device is in 
use. That more trouble is not caused 
is due largely to the fact that but few 
of the total lamps connected are in use 
at one time and that each lamp outlet 
is rated at 50 watts even though 15, 25 or 
40-watt tungsten lamps are being more 
and more used in residence work. Now, 
taking up the specific problem presented, 
it is my observation that all manufac- 
turers of heating devices use the same 
type of plug connection at the device for 
the similar devices of their make; al- 
though each device is: furnished with a 
separate cord and attachment. plug, these 
cords are interchangeable. I ‘would sug- 
gest, therefore, where a-~persom -buys a 
percolator, tea urn, toaster and chafing 
dish, any of which may be used in the 
dining: room, that he purchase them all 
of the same make and put away all but 
one cord. Since the latter can be used 
interchangeably on any of the devices, 
this insures that only one device will 
be connected at one time. I have used 
this scheme with complete success in my 
home, where we have three dining-room 
utensils, all of one make, and use one 
after the other on the same cord. Of 
course, the best way is to have separate 
heavy circuits for any possible heating 
devices in the dining-room and kitchen. 
But where a tenant has to use the cir- 
cuits already installed he must exercise 
a little prudence in loading the circuits. 
—B. F. L., Chicago, IIl. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF 
SCIENCE. 





Sixty-Fourth Meeting of Association 
and Affiliated Societies at Cleveland, 
O., December 30-January 4. 





The annual convention of the Amer- 
ican Association for the Advancement 
of Science and the affiliated societies 
meeting with it was held at Cleveland, 
O., during the week of December 30. 
The different sections met mainly in 
the buildings of the Western Reserve 
University and the Case School of Ap- 
plied Science. 

On Monday evening, December 30, a 
meeting of the Association was held 
at the Hotel Statler, with President 
Edward C. Pickering in the chair. Ad- 
dresses of welcome were made by 
Mayor Newton D. Baker, by President 
Thwing, of Western Reserve Univer- 
sity, and by Acting President Com- 
stock, of the Case School. The retir- 
ing president of the Association, 
Charles E. Bessey, delivered an ad- 
dress entitled “Some of the Next Steps 
in Botanical Science.” 


Election of Officers. 


At the final meeting of the Coun- 
cil, held on Friday evening at the 
Hotel Statler, it was decided to hold 
the next convention at Atlanta, Ga., 
and the following officers were elected 
for the ensuing year: president, E. B. 
Wilson, of Columbia University; gen- 
eral secretary, H. W. Springsteen, of 
Western Reserve University; vice- 
president for Section B, A. D. Cole, of 
Ohio State University; vice-president 
for Section C, A. A. Noyes, of Massa- 
chusetts Institute of Technology; vice- 
president for Section D, O. P. Hood, 
of the United States Bureau of Mines; 
secretary of Section D, A. H. Blanch- 
ard, of Columbia University. The sec- 
retary of Section B, W. J. Humphreys, 
holds over for the next year. 


Engineering Section. 


The name of Section D, Mechanical 
Science and Engineering, was changed 
to “Engineering.” This section held 
sessions on Thursday and Friday un- 
der the chairmanship of Joseph A. 
Holmes, director of the Bureau of 
Mines, vice-president of the section. The 
papers presented pertained principally 
to highway engineering, the only one 
upon an electrical subject being “Some 
Properties of Electric-Furnace Pig 
Iron,” by F. C. Langenberg. 


Physics. 

Section B, Physics, held joint ses- 
sions with the American Physical So- 
ciety, Vice-President A. G. Webster 
alternating in the chair with President 
W. F. Magie, of the latter society. 
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Sessions were held on Monday, Tues- 
day, Wedneday and Thursday in the 
physical laboratory of the Case School 
of Applied Science. 

On Tuesday afternoon a joint meet- 
ing was held with Section A, at which 
the address of R. A. Millikan, retiring 
vice-president for Section B, was pre- 
sented. The subject of this address 
was “Unitary Theories in Physics.” 
The speaker pointed out that elec- 
tricity has been shown to be atomic 
in its nature, since it always appears 
in quantities which are a multiple of 
a certain definite elementary charge. 
This magnitude has been measured and 
found to be 4.774 xX 10-° C. G. S&S. 
electrostatic units. The old idea of 
the atomic structure of matter has re- 
cently been revived and has received 
experimental verification through the 
experiments with radioactive sub- 
stances. The atomistic idea fails only 
in its application to radiation, although 
it has also been proposed here, the 
conception having been advanced that 
energy is radiated in definite chunks. 
The five theories which have been ad- 
vanced to explain this conception of 
radiation were critically examined by 
the speaker, and it was shown that 
none of them is entirely satisfactory. 
No quantum theory thus far proposed 
for radiation is either self-consistent 
throughout nor consistent with all the 
facts. This idea fails especially in the 
case of diffraction phenomena. 

At the same session L. A. Bauer, 
director of the department of terres- 
trial magnetism of the Carnegie In- 
stitution, presented a paper on “Cos- 
mical Magnetic Fields.” In this he 
examined one of the theories which 
has been proposed to account for the 
magnetism of the earth, namely, that 
the equal positive and negative charges 
which it may be assumed to contain 
do not.occupy the same volume, but 
are distributed so that the negative 
electricity occupies a larger volume 
and is thus closer to the surface of the 
earth. Computation showed that the 
difference in the diameter of the nega- 
tive and positive distributions of this 
electricity would only need to be of 
the order of magnitude of the diameter 
of a molecule. Similarly for the at- 
mospheric component of the earth’s 
field, if the negative charge reached 
farther from the earth’s center than 
the positive, the observed effects would 
be accounted for. Assuming the same 
separation of the two charges as be- 
fore, a height of 5.7 miles was com- 
puted for the equivalent height of a 
homogeneous atmosphere. Applying 
the same figures to the sun, it was 
shown that the strength of the mag- 
netic field upon its surface would 
amount to 309 C. G. S. units. It has 
already been shown by Professor Hale 
from his solar observations that strong 
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magnetic fields exist upon the surface 
of the sun. 

One of the most interesting sessions 
of Section B was that held on Wednes- 
day morning, January 1, with a pro- 
gram of general interest in which the 
papers all dealt with matters relating 
to sound. The principal address was 
by Dayton C. Miller, professor of 
physics in the Case School of Applied 
Science, who spoke on “Photograph- 
ing and Analyzing Sound Waves.” 
This was accompanied by demonstra- 
tions, in which the wave-form of the 
sounds spoken in the room were de- 
picted simultaneously upon the screen 
by means of projection apparatus. Ap- 
paratus for obtaining photographic 
records of the sounds of the human 
voice and various musical instruments 
was described and an analysis of these 
sounds into their component parts was 
demonstrated. 

The papers presented at the other 
sessions included the following upon 
electrical and allied subjects: 

A. G. Worthing presented a paper 
entitled “Thermal Capacity of Carbon 
at Glowing Temperatures.” In this he 
described experiments upon incandes- 
cent lamps, in which the thermal ca- 
pacity was determined by measure- 
ments of the instantaneous resistance 
at various times after closing and 
opening the circuit. The specific heat 
of untreated carbon was found to be 
0.5 calorie per gram per degree centi- 
grade at operating temperature, but 
this value decreases as the tempera- 
ture is lowered. 

R. F. Earhart, of Ohie State Univer- 
sity, spoke on “The Effect of a Con- 
striction in the Path of a Luminous 
Discharge.” He showed that confining 
a discharge to a narrow tube increases 
the resistance of the path approxi- 
mately in proportion to the length. 


Arc and Spark Phenomena. 


E. S. Johonnott, of Rose Polytechnic 
Institue, presented a paper on “Arc 
and Spark Phenomena.” Duddell has 
found that the current in a short spark 
gap in the secondary of an induction 
coil rises to a maximum value and then 
falls as the spark gap is lengthened, 
even though no alteration is made in 
the conditions in the primary. Under 
certain conditions the writer has found 
similar results in a spark gap, shunted 
by a condenser, when in a high-poten- 
tial secondary of a transformer. 

(a) Choosing a constant value of the 
primary current, sufficiently small (1.6 
amperes), it was found that the spark 
current rose in value with the length- 
ening spark gap until the discharge 
broke down. 

(b) With a constant primary cur- 
rent, sufficiently large (4 amperes), the 
spark current rose to a maximum at a 
critical value of the spark length, at 
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which the spark current fell abruptly 
to a practically constant value for in- 
creasing spark lengths. 

Viewing the image of the discharge 
in a revolvin mirror, it was found, at 
all spark lengths for the smaller pri- 
mary (a) to consist of a series 
of sparks in each half cycle. Each of 
these series for lengths under one mil- 
limeter, was composed of several hun- 
dred sparks, symmetrically dis- 
tributed with respect to the center of 
the half cycle, with the sparks faint- 
numerous at the center 
and diminishing in frequency while in- 
creasing in intensity toward either end 
As the spark length 
was increased the number of sparks in 


current 


nne 


est and most 


of the half cycle. 


each series diminished rapidly, accom- 
panied by an enormous increase in in- 
tensity 


With the 


the discharge 


larger current 


(b), 


was the same as in (a) 


primary 


up to the critical spark length, at which 
latter half of series was dis- 
placed by a discharge, and 
corresponded to the sudden fall in the 
With 


in- 


the each 


faint arc 
condenser currents 
spark lengths the 
displacing more 
of the spark series until in 
the end there remained only an intense 


and 


spark 
increasing arc 
creased in intensity, 
and more 
spark, or two, followed by a heavy arc 
discharge. 

The critical spark length was found 
two and three 
the 


milli- 
capacity 


to vary between 


meters, depending upon 


of the condenser. 
High-Tension Ignition System. 

M. E Heidelberg Uni- 
versity, High-Tension 
Oscillatory Ignition The 
had experimented with a Tesla 
coil for ignition purposes on gasoline 
found to 
good service only at high speeds, 


Graber, of 
described “A 
System.” 
author 
automobiles These were 
PIVE 
but at low speeds were not as good as 
the The princi- 
pal advantage is obtaining a heavy arc 
of high calorific value at high speed. 
The disadvantages are that timing is 
difficult, that one cannot start from 
rest, the condensers are likely to fail, 


customary magnetos. 


and there is misfiring at low speeds. 

N. F. Smith, of Centre College, de- 
scribed experiments to determine the 
effect of magnetization on thermal con- 
ductivity. The results of previous ob- 
servations have not been in agreement 
as to this effect, some claiming that 
the thermal conductivity changes in a 
magnetic field and others that it does 
not. The author’s experiments were 
made upon iron with flux densities up 
to 17,000 gausses. The thermal con- 
ductivity in the direction of the mag- 
netic field was not affected by the 
magnetization. 

In a paper entitled “A Study of the 
Joule and Wiedemann Effects in 
Nickel Rods,” S. R. Williams, of Ober- 
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lin College, showed that the same ef- 
fects could be obtained by previous 
magnetic or mechanical treatment. 
Conductor Moved by Its Own Current. 
F. E. 
versity, 


Nipher, of Washington Uni- 
described experiments show- 


ing “The Reversal of the Rowland Ef- 


fect.” Rowland’s work showed that a 
metal wire, if positively electrified and 
moved longitudinally in either direc- 
tion, and a negatively charged 
and moved in the opposite direction, 
would produce the same_ external 
electromagnetic field. Professor Ni- 
pher stated that if the two-fluid theory 
is true, we should expect that the 
superposition of the external field on a 
wire free to move would result in the 
positive and negative fluids being 
urged in opposite directions, but we 
should expect the wire to remain at 
rest. He finds that the creeps 
very slowly in a direction opposite to 
that of the negative flow. This wire is 
suspended in a horizontal position on 
two or more long fibers of silk, so that 
it is capable of longitudinal motion. 
Its ends are bent downwards to elim- 
inate end effects. A discharge from a 
condenser attached to a. plate-glass ma- 
chine is sent through the wire. The 
terminals at the wire are ring-shaped, 
and encircle the wire near the angles 
at the two ends. The wire has four 
brushes, each consisting of about 25 
selected hairs, applied to its sides in 
order that longitudinal displacements 
may be preserved by these delicate 
frictional contacts. A telescope of short 
focal length and magnifying about 30 
diameters was set on the wire. No mo- 
tion can be seen when a single discharge 
was sent through the wire, but after six 
discharges have been sent 
the motion that it has made 
The condenser used 
has a tinfoil area of about 15 square 
feet on either side of the sheet-glass 
plates, whose dimensions were 26 by 26 
inches. Reversal of the discharge causes 
a reversal of the displacement. 

The wire behaves like the positive 
column in a Geissler tube. It is a solid 
aggregation of positive ions. In the 
Geissler tube each molecule of gas is 
trying to swing to and fro between term- 
inals, as a suspended metal sphere or 
pith ball would do. In the positive column 
the negative corpuscles are being drained 
into the positive or exhaust terminal, 
and the gas molecules move in an op- 
posite direction, after they have parted 
with their negative corpuscles. They 
mingle with the overcharged particles re- 
pelled from the negative terminal. The 
phenomenon points strongly to the one- 
fluid theory. 


wire 


wire 


or eight 
through it, 
can be observed. 


Hall Effect. 
Alpheus W. Smith, of Ohio State Uni- 
versity, presented some “Notes on the 
Hall Effect.” When palladium is satu- 
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rated with hydrogen the electrical re- 
sistance increases 68 per cent. There 
was found, however, no change in the 
Hall constant. In tellurium a depend- 
ence is found upon the temperature. 
There are two varieties of tellurium 
whose existence depends upon the method 
of cooling. It was found that with in- 
creasing temperature the Hall constant 
in this element rapidly decreases up to 
about 200 degrees, after which it re- 
mains approximately constant while the 
temperature is raised to 300 degrees. 
There is then a discontinuity in the 
plotted curve, indicating a change from 
one modification of the element to the 
other. In the lower part of the temper- 
ature range it seems probable that there 
is a variable quantity of each form of 
tellurium. With alloys of bismuth and 
tin it is found that there is a reversal 
in the direction of the effect with in- 
creasing magnetic field. This is found 
also with alloys of bismuth and lead. It 
was shown that such a condition would 
be produced if the total effect were the 
sum of two, one of which was propor- 
tional to the magnetic field, while the 
other reached a saturation value. 
Charging an Electrometer. 

A paper by. Henry A. Erickson, of the 
University of Minnesota, entitled “A 
Method for Charging the Needle of a 
Quadrant Electrometer,” was, in the ab- 
sence of the author, presented by A. F. 
Kovarik. To obtain the greatest sensi- 
tiveness with a quadrant electrometer a 
quartz fiber is used as a suspension, and 
since this is non-conducting, difficulties 
arise in charging the suspended needle. 
Old methods of charging the needle were 
to have a conducting wire hang down 
into a bath of sulphuric acid, and to 
coat the quartz fiber with a conducting 
layer. The author finds that a better 
method is to charge the needle by means 
of polonium or some other radioactive 
material which is inclosed in a metal 
box, into which a conducting part of the 
moving needle projects. The ionization 
in this chamber serves to give the sus- 
pended needle a definite charge. 
Minimum Thickness for Insulation. 


F. C. Brown, of the University of 
Iowa, described experiments to deter- 
mine the minimum insulating distance be- 
tween conducting surfaces. A previous 
experimenter had found that it was nec- 
essary to separate conducting surfaces by 
a distance as great as 20 wave-lengths 
of light in order to preserve insulation 
between them. In the author’s experi- 
ments insulation was found to be good 
when this distance was reduced to less 
than one wave-length or 5 X 10—* centi- 
meters. With a film of turpentine the 
distance was founa to be about 10—~ centi- 
meters, and even with a deposit of sul- 
phur upon a conducting surface the 
thickness need be only of this order of 
magnitude. 
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The same author presented another 
paper entitled “The Similarity of Elec- 
trical Properties of Selenium to Those 
of Crystal Contacts.” The fact that so 
many unique properties in selenium have 
a counterpart in crystal contacts is re- 
garded as significant, and has led the 
author to inquire into the possibility of 
a common explanation of the two sets of 
phenomena. The similarity of like 
unique characteristics are as follows: (1) 
The large change of conductivity with 
pressure. (2) The apparent invalidity 
1§ Ohm’s law, in that the resistance de- 
‘reases with increase of potential differ- 
ence the selenium. (3) The 
hange of the resistance with the line of 
flow of the current. (4) The effect of 
imalgamation in reducing the resistance 
(5) The effect of abrasion 


across 


very greatly. 


s to alter the resistance. (6) The ef- 
fect of alternating currents. Attention 
s called to the fact that the major 


hange of resistance in selenium can be 


xplained by assuming that light alters 


the volume or form of the selenium 
rystals. 
\rthur L. Foley, of the University 


of Indiana, described “Some Observa- 
tions on the Electric Spark in Air.” 
By means of a second spark which 
could be retarded slightly behind the 
one to be studied, a photograph show- 
ng the condition of the air immedi- 
ately after a spark has passed could 
be obtained. By varying the time in- 
terval between the two sparks, suc- 
essive stages in the condition of the 
path were recorded. Very in- 
teresting lantern slides were shown to 
illustrate the results. From a knowl- 
dge of the duration of the spark and 
he intensity of the photographic neg- 
tives it was shown that the intensity 
f light from the spark used was about 


spark 


20 times the intensity of bright day- 


light 
Best Wave-Length for Wireless. 


\. H. Taylor, of the University of 
North Dakota, presented a paper en- 
itled “Optimum Wave-Length in 
Radiotelegraphy.” The author dis- 
cussed the choice of wave-length with 
articular reference to the station at 
he University of North Dakota, upon 
vhich he had made experiments. It 


already known that the radiation 
rom an aerial is greater for short 
aves and so is the current in the 


rial for a given maximum potential. 
bsorption js greater for short waves 
an for long ones and the absorption 
increases with the distance. It is 
known that the absorption over land 
is in general greater than over the 
although the surface absorption 
of the earth has not been separated 


sea 


frem the atmospheric absorption, 
which produces the great difference 
between day and night messages. 


Nearly all detectors respond approxi- 
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mately in such a manner that the audi- 
bility of the signal is proportional to 
the square of the current in the re- 
ceiving antenna. The audibility is 
consequently inversely proportional to 
the square of the distance and to the 
square of the wave-length and direct- 
ly proportional to the square of the 
current in the sending antenna, if ab- 
sorption is neglected. 

The installation at the University 
of North Dakota is limited to one kilo- 
watt, which is furnished by a self-reg- 
ulating transformer on a 110-volt, 60- 
cycle circuit. The primary condenser 
has usually a capacity of 0.02 micro- 
farad and _ is coupled inductively 
the aerial, the coupling being loose 
enough so that the waves transmitted 
do not differ more than seven per cent. 
The aerial was of the inverted L type, 
27 meters high, 3 meters wide, and 40 
meters long, made of six No. 14 alu- 
minum wires. It is connected to the 
apparatus through a_ single No. 12 
stranded copper wire. Its wave- 
length is 390 A zine spark 
gap used. Experiments have been 
carried out to find the connection between 
the current in the antenna, the power 
and the wave-length. The square of 
the ratio of the current to wave-length, 
divided by the power, was found to be 
nearly independent of the power, and 
consequently values of that ratio were 
computed for constant power. The 
values so obtained were found to in- 
crease ‘with decreasing wave-lengths 
until a maximum was reached for a 
wave-length of 0.457 kilometer. For 
shorter wave-lengths the ratio de- 
creased again. This ratio is called the 
“distance-factor,” since it determines 
the maximum distance for sending sig- 
nals with a definite power, when there 
is no absorption. The working dis- 
tance of the station sending with one 
kilowatt to a similar station is calcu- 
lated for different observed values of 
the ratio at different wave-lengths. 
The distance is found to decrease from 
343 kilometers for a wave-length of 
0.457 to 272 kilometers for a wave- 
length of 0.73.. So far as this station 
is concerned, it is evident that the 
shortest wave-length consistent with 
good coupling gives the best result 
under all conditions, unless the ab- 
sorption is very much greater than 
the assumed value, in which case a 
somewhat longer wave will be better. 
On increasing the height of the aerial, 
longer waves will obviously be neces- 
sary, but the concomitant increase in 
power and range will throw the opti- 
mum wave-length to a higher value. 
Experiments are now under way to 
test these points. The following con- 
clusions were reached: (1) increase 
of power displaces the optimum wave- 
length in the direction of longer 


free 
meters. 
was 
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waves; (2) increase of height of aerial 
will also increase the optimum wave- 
length; (3) inefficient aerials will re- 
duce the optimum wave-length; (4) 
increased absorption will increase the 
optimum wave-length. Increased ra- 
diation efficiency, as by the use of 
synchronous rotary spark gap, etc., 
will increase the optimum wave- 
length. 


American Physical Society. 


On Wednesday afternoon a business 
meeting of the American Physical So- 
ciety was held, at which the following 
officers were elected. 

President, B. O. Peirce. 

Vice-president, Ernest Merritt. 

Secretary, A. D. Cole. 

Treasurer, J. S. Ames. 

It was decided that the Society 
should take over the management and 
ownership of the monthly publication 
Physical Review and a board of editors 
was appointed to consist of the fol- 
lowing: J. S. Ames, K. E. Guthe, J. 
C. McLennan, W. F. Magie, R. A. Mil- 
likan, E. F. Nichols, B. O. Peirce, C. 
A. Skinner and J. Zeleny. Frederick 
Bedell was appointed managing editor 
for one year. 

EES 


Convention Hall and Exhibit Build- 
ing for Chicago. 

The American Agricultural Associa- 
tion, with headquarters at the Lexington 
Hotel, Chicago, has plans under way 
looking to the erection of a modern con- 
vention hall and industrial exhibit build- 
ing in Chicago. The plans include a 
building 388 feet wide by 600 feet long, 
eight stories high. It is proposed that 
the convention hall, seating 25,000 people, 
shall occupy one-third of the main 
floor. The other two-thirds of the main 
floor, 388 feet by 400 feet, is to be oc- 
cupied by various permanent exhibits of 
states relating to their agricultural and 
natural resources. 

It is also planned to make this build- 
ing the central headquarters for welfare 
work, young people’s work, winter sports, 
and other enterprises of a similar nature. 
Associated with the American Agricul- 
tural Association is the National Asso- 
ciation of State Immigration Officials and 
the National Agricultural Building and 
Exposition Company. The officers of the 
American Agricultural Association are 
Governor R. S. Vessey of South Dakota, 
president; Governor Chester H. Aldrich 
of Nebraska, first vice-president; An- 
drew H. Hulit, commissioner-general of 
the National Association of State Immi- 
gration Officials, managing director, and 
Dudley Grant Hays, secretary. 


_— 
>-?> 





A wireless telegraph station is being 
constructed on Juan Fernandez Island, 
made famous by the story of Robinson 
Crusoe. 
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PRESSURE DROP IN ALTERNAT- 
ING-CURRENT LINES.’ 





By M. J. Eichhorn. 





The calculation of the pressure drop 
in alternating-current transmission lines, 
carrying higher voltages, is one of the 
most difficult problems with which the 
practical engineer has to struggle, both 
on account of the mathematical complex- 
ity of formulas involving numerous vari- 
ables, and on account of the difficulty of 
finding reliable data in this relatively 
recent field of investigation. The most 
practical method of calculation, partic- 
ularly applicable to transmission lines 
of less than 10,000 volts, was given by 
Ralph D. Mershon.* 

This method involves considerable 
arithmetical work, besides reference to 
the numerical table and the chart. The 
latter is a very ingenious arrangement 
to avoid the necessity of drawing the 
vector diagram and still solve a prob- 
lem in vector analysis, but on account 
of the Cartesian character of the dia- 
gram it is not so convenient as the fol- 
lowing method of alined points. 

Following the line of reasoning devel- 
oped by Mr. Mershon, we will designate 
with P the power to be delivered in kilo- 
watts, and with @ the power-factor of the 
load; then the apparent power to be de- 
livered is, of course, 1,000 P/¢ expressed 


in watts. If V = voltage to be deliv-_ 
ered; and J = current in amperes at V 
volts, then J = 1,000 P/V%. Let K be 


the constant for determining the value of 
reactance volts, taken from the above- 
mentioned numerical table. This constant 
depends upon the size of the conductors 
and the distance between them, which can 
be expressed mathematically thus: K = 
f (d, d,) where d = diameter of wire in 
inches, and d,; = distance between wires 
in inches. Similarly, let Ki = f; (d) rep- 
resent the constant for resistance volts 
from the same table. K, depends upon the 
material of the conductor and upon its 
cross-section. K and K;, are given in the 
tables as the voltage drop per 1,000 feet of 
length for one ampere at 60 cycles. Then, 
reactance volts = ]DK/1,000 
= 1,000 PDK/1,000 V@ 
= PDK/V¢ 

where D is the length of the line. Mul- 
tiplying this expression by 100/V we get 
p: 100 PDK/V"*@ where fp; percent- 
age ratio of the reactance volts to the 
volts to be delivered. This is correct for 
a frequency of 7,200 alternations per min- 
ute. For other frequencies the expression 
must be multiplied by /7,200. 

Similarly p. = 100 PDK,/V’*d where ps 
= percentage ratio of the resistance volts 
to the volts to be delivered. 

Now, if we introduce an intermediate 
variable Z, such that 


1 Copyright, 1913, by M. J. Eichhorn. 
See Foster, “Electrical Engineer’s 


Pocket Book,’ 1908, page 279. 
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Z = 100 PD/V'’¢ 
then 

pi: = ZnK/7,200 

i: = ZK, 


these being the general formulas for the 
nomograms shown in Fig. 1 and Fig. 2. 
The value of Z is obtained by three suc- 
cessive alinements from the lowest scale 
of Fig. 1. The formula is subdivided in 
three parts by the introduction of two ad- 
ditional intermediate variables. Let 
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considered as two separate nomograms 
with the Z-scale common to both. The 
upper third represents the relation: 
pb: = ZK, = Zf:(d) 

and is therefore formed from three log- 
arithmetic scales. On the middle scale the 
number of the wire on Brown and Sharpe 
wire gauge has been added according to the 
empirical function tabulated by Mr. Mer- 
shon from No. 0000 to No. 8. For the 
two lower thirds of Fig. 3 another inter- 
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Fig. 1.—Nomogram For Intermediate Variable, Z. 


A = 100 PD 
B= A/V" 
Z = B/e 


These three formulas involve no other 
operations than mulffplication and di- 
vision, and therefore, by taking the loga- 
rithms, they can all be put on parallel 
scales, as shown in Fig. 1. The dotted 
line across this nomogram gives the 
course of solution of the example shown, 
and the data for the same are those used 
in Foster’s handbook. 

The scale for Z is repeated on the third 
line from above in Fig. 2, which may be 





mediate variable is introduced, such that 
A, = Zn/7,200 

and consequently 
A= K:A; ‘ 

This again leads to logarithmic scales 
for the variables. In this case, however, 
K, depends on two variables, the size of 
the wire and the distance between them, 
and here we have an interesting example 
of a scale having “double numbering.” 
This is ordinarily not practical, because, 
if both of the variables change in a con- 
tinuous manner the difficulties of visual 
interpolation become too great, but in a 
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case of this kind where both the enter- 
ing variables change step by step and 
within a narrow range, it simplifies the 
tabulation of empirical functions. It will 
be noted that the scale on the strait line 
for K: is an ordinary logarithmic scale 
and that the values of the wire gauge 
numbers are marked on parallel equidis- 
tant lines. The points on the logarith- 
mic scale have vertical lines at right 
angles to the first mentioned lines, thus 
forming a system of co-ordinates. On 


Pa eee RATIO OF at a mt 
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percentage ratios of the resistance volts 
and the reactance volts, respectively, to 
the volts to be delivered, and keeping 
these values in mind or noting them down 
on paper, we proceed to the final solution 
on Fig. 3. This nomogram gives us by 
a single alinement the solution of a prob- 
lem in vector analysis. The sketch on the 
right side of this nomogram illustrates 
the geometrical relations of the quanti- 
ties involved. In this nomogram the only 
additional variable is ps, which is the 
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Fig. 2.—Nomogram For Resistance Volts and Reactance Volts. 


this system of co-ordinates the curves cor- 
responding to the various distances be- 
tween the wires are plotted from Mr. 
Mershon’s numerical table. To use this 
part of the nomogram, we find the hori- 
zontal line corresponding to the wire 
gauge number and follow the same to the 
intersection point with the curve repre- 
senting the distance between the wires. 
The point directly above this on the grad- 
uated line is the one through which the 
movable line should be passed. 

By three successive alinements on Fig. 
2 we thus obtain the two values of the 





percentage ratio of drop in volts to volts 
to be delivered. As indicated in the 
sketch, the problem is to find the vector 
sum of the vector representing the volt- 
age at receiving end of line and the vec- 
tor representing the resultant of the per- 
centage ratios. The power-factor ¢ is of 
course the cosine of the angle of lag. 
The sine of the angle of lag is in Fig. 3 
referred to as “the complement to the 
power-factor,” and is also sometimes re- 
ferred to as “the reactive-factor.” From 
the geometrical relations of the sketch we 
see at once, that the square of the sum 
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of 100 and the percentage ratio of drop 
in volts to volts to be delivered, is equal 
tc the sum of two squares, the side of 
the first square being the sum of the 
power-factor’in per cent and percentage 
ratio of the resistance volts to the volts 
to be delivered, and the side of the sec- 
ond square being the sum of the percent- 
age ratio of the reactance volts and the 
complement to the power-factor, also in 
per cent. The formula expressing this 
relation is given in the nomogram and 
would indeed be very difficult to solve by 
the ordinary nomographic methods, be- 
cause the power-factor is involved with 
two of the variables. By the following 
artifice, however, I have succeeded in 
solving the same in a simple manner. 

The scale in the lower half of the nomo- 
gram is a juxtaposition of two ordinary 
scales of squares, running in opposite di- 
rections, and with the end points 0 and 
100 coinciding on both ends. Consequent- 
ly, taking a point anywhere on this scale, 
we get on the upper graduation a value 
of @ and on the lower graduation the 
corresponding value of the expression 
V (1007 — ¢*). With these values to 
start with, we form the sums indicated, 
using the previously obtained values of 
the percentages, and then placing the 
movable strait line, which is indicated by 
a dotted line in the figure, so as to pass 
through these values on the outer scales, 
we finally obtain the solution on the 
middle scale. 

All three of the scales in Fig. 3 are 
scales of squares, properly proportioned 
and limited to the useful range for the 
problems in question. In a similar man- 
ner most of the specific problems of al- 
ternating currents, involving vector anal- 
ysis, may be solved. It is to be noted that 
ps represents the ratio in reference to the 
volts to be delivered, and if it be desired 
to obtain the percentage ratio of drop in 
volts to the generator voltage, this is 
given by p:/(100 + ps). 

If it is necessary to obtain the percent- 
age of real energy loss, we start from 
p, and multiplying by the volts delivered 
we get the resistance volts, and further, 
calculating the current, according to the 
formulas given above, we get the total 
energy loss by multiplying together the 
current and the resistance volts. Calling 
the latter quantity L, the percentage loss 
is L/(P + L). 

All of the above data and calculations 
apply only to a single-phase, two-wire 
line. A four-wire, two-phase transmis- 
sion line may be considered as two sepa- 
rate single-phase lines each carrying half 
the power to be transmitted, all the rest 
of the data remaining unchanged. A 
three-phase, three-wire transmission line 
on the other hand, has three wires each 
of the same size as a single-phase line 
carrying half the power, and the wires 
should be placed on the corners of an 
equilateral triangle. 

One of the principal drawbacks to the 
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of arithmetical method is the 
necessity solving problems of this 
character by trial, if it is required to find 
the size of wire for a given drop. First 
it is necessary to assume a‘size of wire 
and go through the whole calculation to 
find the drop in the manner outlined, 
which is rather laborious, and then if this 
result is different from the given drop, 
to make a new assumption regarding the 
size of wire, and go through the whole 
calculation over again a sufficient num- 
ber of times, to get the correct size of 
With the nomographic method this 
labor is largely done away with, because 
all possible results, within the range of 
the tabulated in advance. 


use 




















any 


of 


wire. 


variables, are 
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age and the so-called corona effect, but on 
this point there is as yet very little in- 
formation available. In conclusion I 
wish to point out that there is consider- 
able lack of agreement between the re- 
sults obtainable from Mr. Mershon’s for- 
mulas and the data given t_ Maurice A. 
Oudin, in “Standard Polyphase Apparatus 
and Systems,” which is perhaps not more 
than should be expected, in view of the 
experimental difficulties. 
acsenaicecatsiillailiicaeecniaith 
Temperature Equivalent of Wind 
Velocities. 


A comparison of records taken at 
the group of buildings of the Harvard 
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in effective pressure as the temperature 
drops, although the wind velocity re- 
mains constant. This regular rate of 
increase of pressure is maintained only 
while the barometer readings are nor- 
mal. <A barometrical change caused 
changes in the impact pressure. The 
exact rate of this change was not de- 
termined, but the fact of such change 
was detected, the tendency being for 
an increase in pressure as the barome- 
ter rose and for a decrease as it fell. 

It was estimated that, with the ba- 
rometer and the wind constant, the in- 
crease in pressure is 0.4 per cent per 
degree drop in temperature. It was 
also found that the non-pressure or 
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tioned in the nomograms, the drop of 
23.1 per cent should be considered too 
great, then we proceed to take No. 00 
wire, and see at once that the value of Z 
remains unchanged. Starting from Z = 
78 in Fig. 2, we find p:1 = 17.2 and Pp. = 
11.8, consequently in Fig. 3 we take on 
the upper scale the value 91.8 and on the 
lower scale the value 77.2 and immedi- 
ately get ps = 20 per cent. In the same 
way the effect of a change in any of the 
other variables can be seen almost at a 
glance, and the only figuring that is nec- 
essary is two simple additions. 

For transmissions involving the use of 
very high voltages, it is also necessary to 
take into account the losses due to leak- 








pended and average temperatures and 
average wind velocities showed that 
one mile of wind movement per hour 
required substantially the same amount 
of heat supply as one degree change 
in temperature. A further study of 
similar records, however, has shown 
that there is a greater proportion of 
loss due to wind movement as the 
temperature drops. 

In a paper presented before the 
American Society of Heating and Ven- 
tilating Engineers, W. H. Whitten 
told of investigations as to the impact 
effect of wind of the same velocity at 
different temperatures. It was found 
that there is a regular rate of increase 








30 as 80 70 s o ss sO 40 30 20 10 O 
Vi00 * p* = COMPLEMENT TO POWER FACTOR, \/N PER CENT. 
‘ 
1 
P + Vi002 P* = SUM OF PERCENT REACTANCE VOLTS AND CO. ‘ PLEMENT TFTO POWER FACTOR. 
10 40 50 60 6s 70 75 1 80 8s 90 gS 
TAEYENURTERR GRRE TOIT TTTCIITIT CITITETID TENITTNTLANINEVINED VET TD CEPR ENTUAUOUED AU EUEROU EO CTRROORU ED CR EROTE 
UU Rl 
Fig. 3.—Nomogram for Pressure Drop in Alternating-Current Lines. 
For instance, if, in the example men- Medical School on the total heat ex- suction on leeward sides of buildings 


increased in about the same propor- 
tion. The point at which heat loss 
from one mile of wind movement per 
hour and temperature were equal 
seemed to be between 36 and 39 de- 
grees above zero. Above this tem- 
perature, the effect of wind became less 
important than the temperature chang- 
es, and below it, correspondingly more 
important. 

The following is a good practical 
rule. From 40 to 15 degrees plus, one 
mile of wind movement per hour is 
equal to one degree drop in tempera- 
ture; from 15 degrees plus to 20 de- 
grees minus, one mile of wind move- 
ment per hour is equal to 1.15 degrees. 
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drop in temperature. This is for build- 
ings constructed in the ordinary man- 
ner, that is, without protected win- 
dows. Applied strictly to the glass 
surface, with leakage standardized, the 
loss from wind movement may be cal- 
culated as only three-sevenths of the 
loss under usual and ordinary condi- 
tions. This not only applies to the 
sides having the so-called greatest ex- 
posure, but, owing to the suction or 
non-pressure existing on the sheltered 
sides, should be applied to all sides of 
the building. 
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Chicago, Milwaukee & Puget 
Sound to Electrify 450 Miles of 
Mountain Division. 

The Department of the Interior is- 
sued a grant at Washington, D. C., 
on Tuesday, January 7, which it regards 
is the most important step in water- 
power and electrical development that 
for many years. It 
marks a in the long predicted 
electrification of the transcontinental 
railroads between the Rocky Mountains 
ind the Pacific coast, but much more 
mportant than this is the fact that 
this step is to be taken under a grant 
which embodies the fundamental prin- 
‘iples waterpower policy which 
the Department of the Interior has 
yeen advocating tor the past two years. 

The Chicago, Milwaukee & Puget 
Sound Railroad is to electrify 450 
miles of its main tracks between Har- 
lowtown, Mont., and Avery, Idaho, and 
the company which is to furnish the 
electric power is the Great Falls Pow- 
er Company. The grant was issued 
to the latter to transmit over public 
domain under strict government regu- 
lations, power for the electrification of 





has been taken 


step 


ot 


he division. 

The grant which is for 50 vears, 
provides for compensation to the Fed- 
ral Government, very small at first, 


but subject to readjustment every ten 
ears. It provides for regulation of 
he rates and service, uniform account- 
ing and complete publicity of books 
nd records; the sale of power to the 


United States, and to the state within | 


vhich the transmission lines are locat- 
ed, and to municipal corporations in 
such state at as low a rate as is given 

) any other purchaser for a like use 
under similar conditions; protection 

inst fire, and prohibits any trans- 

- or assignment of the permit with- 
ut the written approval of the Sec- 
retary of the Interior. The company 
is forbidden to claim any earning value 
j the grant, or any selling value 
should the public take over the com- 
pany’s works at any time. 

The electrified line will extend over 
three mountain ranges, the Bitter Root, 
the Rock and the Belt Mountains. 
Work on the improvement will be 
commenced within two years, accord- 
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ing to the present plans of the com- 
pany. The aggregate cost of the in- 
stallation of the new system will be 
approximately $5,,000,000. Contracts 
for materials and equipment already 
have been let, and the company in- 
tends to hasten the start of the work 
as much as possible. 
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Suggests Public Service Commis- 
sion for Washington, D. C. 
On December 7, 1912, the Honor- 
able Mr. Lobech introduced in the 
House of Representatives a bill “fix- 
ing the maximum price of electric 
current to consumers in the District 
of Columbia, and for other purposes,” 

as follows: 


A Bill 


Fixing the maximum price of electric 
current to consumers in the District 
of Columbia, and for other purposes. 

“Be it enacted by the Senate and 
House of Representatives of the 
United States of America in Congress 
assembled, That on and after the first 
day of July, nineteén hundred and 
thirteen, the maximum price of elec- 
tric current sold or furnished by any 
person, firm, or corporation to any 
consumer in the District of Columbia 
shall be reduced from its present max- 
imum price of ten cents per kilowatt 
hour to not exceeding five cents per 
kilowatt hour, and any person, firm, 
or corporation charging or collecting 
an amount in excess of the rates here- 
in prescribed shall be guilty of mis- 
demeanor and shall pay to the Dis- 
trict of Columbia fifty dollars for each 
and every offense, to be collected as 
other funds are now collected in the 
District of Columbia. 

“Sec. 2. That all Acts or parts of 
Acts in conflict herewith are hereby 
repealed.” 

This bill was referred to the Com- 
mittee in the District of Columbia 
and ordered printed. 

The Commissioners of the District 
of Columbia have gone on record, in 
a communication dated December 27, 
1912, to the Honorable Ben Johnson, 
chairman of the Committee on the 
District of Columbia, as favoring the 
appointment of or election of a Public 
Service Commission for the District. 
They say: 

“The Commissioners have not the 
necessary data, nor under present law 
have they authority to obtain the nec- 
essary data to ascertain whether the 
present maximum rate of ten cents 
per kilowatt hour, charged for fur- 
nishing electric current, should be re- 
duced. It was because of their in- 
ability to handle such matters that 
they have recommended to Congress 
the establishment of a public utilities 
commission, a bill for which has al- 
ready passed the Senate and is now 





109 





pending before your Committee. If 
this bill or a similar bill is enacted; 
it would confer upon the Commis- 
sioners the authority of a public util- 
ities commission and with the powers 
therein set forth would enable the 
Commissioners to determine whether 
the present rates charged for electric 
current in the District of Columbia 
are excessive and should be reduced 
as is proposed in this bill. At the 
present time the Commissioners are 
not prepared to state that the rate is 
excessive and are therefore con- 
strained to recommend adverse action 
on the bill.” 
—___~-e____ 

Nevada Metal Production in 1912. 

The total metal yield from ores mined 
in Nevada during 1912, according to pre- 
liminary figures by V. C. Heikes, of the 
United States Geological Survey, was 
valued at nearly $36,500,000, which is a 
little over 7 per cent greater than the 
value for 1911. 

An increase estimated at 17 per cent 
in the production of copper, from 67,- 
377,518 pounds in 1911, to about 79,- 
000,000 pounds in 1912, is due to the new 
smelter which started operations early in 
1912 at Thompson on copper ores pro- 
duced chiefly from the Mason Valley and 
Nevada Douglas properties, in the Yer- 
ington district. High-grade copper matte 
was shipped from this plant to Garfield, 
Utah, for conversion. It is reported that 
converters for the production of blister 
copper will be built in 1913 at Thompson. 
The Nevada Consolidated mines at Ely 
produced daily from 10,000 to 14,000 tons 
of low-grade copper ore, which was con- 
centrated and then smelted at the Steptoe 
smelter at McGill. One unit of the Ne- 
vada Consolidated concentrator was de- 
voted to the daily treatment of about 1,- 
000 tons of the Giroux copper ores. The 
labor strike of 26 days curtailed produc- 
tion to some extent at these mines. 
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Utah Company Secures Delta 
Concern. 

The first move on the part of the 
Utah Light and Power Company, the 
newly organized $50,000,000 concern, 
to establish a continuous chain of light- 
ing plants from Telluride, Colo., to 
Grand Junction, was accomplished when 
the company secured control of the 
Delta Electric Light and Power Com- 
pany on December 30 for the considera- 
tion of $75,000. Other properties will 
be added in the near future until the 
chain is complete. It is understood 
that options will shortly be granted the 
Utah Company on the plants at Mont- 
rose and Ouray. 

Power for Delta will be supplied 
from the company’s station at Telluride 
and day service will be inaugurated at 
once. J. E. Shue, manager of the Delta 


property, will be retained. 
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Phillips Spring Hammer, With 
Extension for Drilling Over- 
head. 


The accompanying illustration shows 


an adaptation of the Phillips spring 
hammer, which makes it peculiarly ac- 
ceptable wherever overhead drilling of 
a difficult nature is involved. 

This tool has been on the market for 
over a year and it has demonstrated 
its simplicity and practicability to the 
satisfaction of a wide range of users. 
The hammer is made up of a very few 
parts, are practically proof 
against wear, and with nothing about 
the tool to get out of order the up- 
keep is a practically negligible factor. 

This spring hammer is a big advance 
over hand drilling, in that a rapid light 
blow is struck the tool, and the drill 
being constantly shifted back and forth 
a reaming, grinding and pulverizing 
takes place, making it impossible for 


which 


the tool to hang and greatly facilitat- 
ing the work. 

The details of the construction of 
this hammer have been described be- 


fore in these columns. Essentially the 
hammer of a plunger and 
compression spring working in a metal 


consists 


cylindrical casing. The plunger is 
slotted to receive a ratchet, which is 
on the end of the crank shaft. As fast 
as the crank is turned the ratchet 
teeth engage the plunger, forcing it 
back against the spring, and upon re- 
lease of the ratchet the plunger is 


driven with all the force of the spring 
the drill. 

hammer can be used with a 
plate and two cranks on op- 
posite quarters if desired, and is so 
constructed that the crank can be 
worked on either side of the hammer, 
right or left-handed. The spring has 
a tension adjustment which is regu- 
lated by turning the thumb-wheel in 
the handle and increasing or decreas- 
ing the compression. Instead of stand- 
ing to one side of the drill as in hand 
drilling, the workman can stand di- 
rectly in front of the hole and take 
every natural advantage of this posi- 
tion. 

The drills are made with square 
shanks to fit in the square socket in 
the hammer. The hammer acts as a 
wrench with which to turn the drill 
in the hole. The drills are made in 
two styles, the hollow drill being used 


against 
The 


breast 
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in difficult places, removing the cuttings 
in the form of a cone. The star drill 
is forged from high-grade tool steel, 
with extra long flutes which permit of 
redressing many times. 

The extension for the Phillips spring 
hammer. is made of three pieces of 
steel tubing, and when connected to 
the hammer is the right length for 
scaffold work, and has a two-foot tele- 
scopic adjustment lengthwise. The 








Extension for Phillips Spring Hammer 
When Drilling Overhead. 


largest or outside tube, which is the 
bottom end when working, has a stand- 
ard one-inch gas pipe connection which 
permits of the extension being length- 
ened to reach from floor to ceiling 
when the job does not justify scaffold- 
ing. The top end is split and has a 
split ring and screw on it for clamp- 
ing the next section at the position de- 
sired in adjusting. the length. The 
second section, which telescopes in the 
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is also split at 
the top end to hold the spring under 
compression. 

In using the extension drill the ex- 


first or lower section, 


tension is connected to the hammer 
and the desired drill put in position. 
The spring is then compressed four or 
five inches and held in place by the 
tightening clamp. The tool is then set 
up under the spot where it is desired 
to drill the hole and the length of the 
extension adjusted so that the drill 
just touches the spot. The spring is 
then released and holds the hammer 
and drill to the work, the pressure 
automatically following up each revo- 
lution of the crank. The drill in the 
meantime is forced back and forth, the 
light, rapid blows making a very rapid 
and clean cut. When the hole is 
drilled to the proper depth the spring 
is compressed by pulling down on the 
drill and the tool is moved to one 
side. The spring is released and the 
tool will stand alone between the ceil- 
ing and the floor while the bolt is be- 
ing adjusted in the hole. 

Some of these tools have been in 
service for three years and _ have 
amply demonstrated the claim of the 
manufacturers, the Daugherty-Smith- 
Phillips Company, 500 West Division 
Street, Chicago, IIl., that the tool will 
drill from five to ten times faster and 
make a better job than by hand. 
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High-Power Universal Portable 
Electric Drills. 

The Standard Electric Tool Com- 
pany, Cincinnati, O., has developed 
and is now placing on the market new 
universal portable electric drills in 
four sizes, one-quarter, five-sixteenths, 
one-half and three-quarters inch. These 
are in addition to the three-eighths 
inch size illustrated and described in 
our columns at an earlier date. 

These drills operate off any lamp 
socket on either alternating-current or 
direct-current circuits, and they will 
also run satisfactorily on low-frequency 
circuits as well as on 60 cycles. Series, 
commutating type motors of special 
design are used. Extremely high 
power and absence of any tendency to 
run hot are noteworthy features of 
these tools. An improved method of 





forced ventilation is also used. 


A prominent feature is that these 
motors are non-racing, being the first 
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universal drills on the market that do 
not race when running idle or under 
light load. Consequently twist drills 
are never burned and there is no dam- 
age if tools are allowed to run idle 
indefinitely. A quick-make-and-break 
switch is located in the handle, thus 
placing the drills under control of the 
operator at all times. 

The mechanical construction, as the 
illustration indicates, is extremely rigid 
and simple, although not heavy. The 
metal is so distributed as to give 
unusual strength where the strains are 
the greatest. 

All armature spindles run in ball 
bearings. In the one-half and three- 
quarters-inch sizes the gears are 
mounted on ball bearings incased in 
grease. The most improved and best 
ball-bearing practice is employed. All 
gears are supported on both ends, not 
studded to gear plate. The gears are 
made from chrome-nickel steel, case- 
hardened and incased in grease. 

These tools are recommended for 

















High-Power Universal Portable Drill. 


the hardest possible continuous serv- 
ice, as they are capable of standing the 


most rigorous requirements. The me- 
chanical construction and _ electrical 
connections are so _ simplified and 


strengthened that these drills are sub- 
stantially fool-proof. 


Annual Convention of National 
Carbon Company. 

The seventh annual salesmen’s con- 
vention of the National Carbon Com- 
pany is to be held at factory “A,” 
Cleveland, O., January 20 to 25, in- 
clusive. Nearly 175 people, represent- 
ing the management, sales and en- 
gineering departments of the nine fac- 
tories, will be in attendance. 

The following program of papers 
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pertaining to the carbon industries and 
carbon products will be presented: 
Battery. 

Columbia Track Battery and 600- 
Ampere-Hour Battery, E. L. Marshall; 
Dry Cells for Train-Dispatching Work, 
Pole Changers, Ringers, etc., R. W. 
Erwin; Competing Telephone Cells, 
E. L. Marshall; Competing Ignition 
Cells, D. L. Ordway. 


Illumination. 


Fundamentals of the Carbon Arc, E. 
L. Clark; Globe Deposit from In- 
closed Arc Carbons, A. C. Downes; 
Flame Lamps and Suitable Carbons, 
Charles Field, third; Photographic and 
Inclined Trim Lamps and’ Carbons, 
Charles Field, third; The Dyer Flam- 
ing Arc Lamp, H. G. Dyer. 

Brushes. 

Handling Complaints and _ Intro- 
ducing Samples, E. H. Martindale; 
255-G and No. 702 Brushes for Gen- 
erator and Stationary Motor Service: 
Cophite Brushes, T. M. McNiece; 
Lighting Generators for Automobiles, 
S. M. Leece. 

Advertising and Selling. 

Advertising Plan for 1913, B. Dyer; 
Credits and Collections, H. E. Hacken- 
berg; Signs and Posters, J. A. Kerr; 
Selling U. S. Ignitors, A. V. Ward. 

The morning sessions of the con- 
vention week will be devoted entirely 
to practical demonstrations of the 
company’s various products and ap- 
paratus in which these products are 
used, leaving the afternoon sessions 
for the presentation and discussion of 
papers. 

On the afternoon of January 23, 
Stanley L. Krebs will give an address 
to the employees of the National Car- 
bon Company at the Chamber of In- 
dustry, Cleveland. The seventh annual 
salesmen’s banquet will be held on 
Thursday evening, January 23, at one 
of the Cleveland hotels. 
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Two-Speed Alternating - Current 

Motor for Mine-Fan Drive. 

An excellent example of the efficient 
adaptation of electricity to mine serv- 
ice is illustrated in the accompanying 
illustration, which shows a two-speed, 
three-phase, 60-cycle, 440-volt motor 
belted to a Guibal 12-foot fan installed 
in the Greensburg No. 1 mine of the 
Keystone Coal Company, near Greens- 
burg, Westmoreland County, Pa. 

The force of miners is considerably 
less at night than during the daytime. 
and consequently it is desired to run 
this fan at only about one-half the 
speed at night that is required during 
the day. For this service there was 
selected a Westinghouse type-CCL 
squirrel-cage induction motor with a 
rating of 7.5-horsepower at 800 revolu- 
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tions per minute and 15-horsepower at 
1,200 revolutions per minute. 

The change in speed is accomplished 
by changing the number of poles. The 
stator of the motor is provided with 
two windings, one of which gives 6 
poles, resulting in a speed of 1,200, 
and the other gives 12 poles, with a 
speed of 600 revolutions per minute. 
The connections are changed from one 
set of windings to the other by the 
controller. This is a most efficient 
form of control for an installation of 
this kind, as the motor can be operated 
at low speeds at its highest efficiency, 
there being no losses in the control 
resistance. The motor itself is particu- 
larly well adapted to this class of. 
service on account of its rugged char- 
acteristics, which insure great reliabil- 
ity of service. 

Current for the operation of this 
motor is furnished by the West Penn 
Electric Company. In order to deter- 
mine the results obtained from the in- 
stallation, tests were made by C. V. 
Elliott, electrical engineer of that com- 
pany, which showed the following ex- 
cellent results: 

The fan is 5 feet 6 inches wide, and 
the depth of blades 3 feet 6 inches. 





Two-Speed Induction Motor for Mine Fan. 


When running at 120 revolutions per 
minute, with 1.5 inches water gauge, 
or an equivalent pressure of 0.87 ounce 
per square inch, 46,200 cubic feet of 
air per minute were delivered. The 
motor in performing this work took 
9.6 kilowatts, giving an efficiency of 
63.03 per cent for the outfit. When 
running at half speed, or 60 revolu- 
tions per minute, with 0.6 inch water 
gauge, or 0.29 ounce pressure per 
square inch, 14,850 cubic feet per 
minute were delivered and an efficiency 
of 58.33 per cent was obtained. 
These results are particularly 
portant as they show economy in the 
use of purchased power, which is be- 
coming standard practice where al- 
ternating current is available. 


im- 
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Reversing Electric Motor Drive 
for Planers and Similar Shop 
Machinery. 


The idea of applying reversible mo- 


direct-connected for driving 


tors 
planers has been in practice for some 


eight or ten years, though something 


of an experiment until a year or so 


ago [The use of this form of drive, 
even in the first stages of its develop- 
ment, emphasized strongly that it pos- 
sessed advantages over older 
methods of reversing through clutches 
or belt-shifters. Not unusual 
effected in 


application of 


many 


only is 
the consumption 
the 


economy 
through 
principle of direct-connected individual 


yt power 


yperation, but maximum cutting speeds 


are sustained uniformly, acceleration 
is more rapid on the return travel, and 
hitherto un- 
The reversing mo- 


new 


an increased production 
results 


ushered in 


attainable 
tor drive has records 
in machining castings. 

Naturally, the effective performance 
of this drive has created a demand that 
warranted study and 
manufacturers in developing 
it for commercial purposes. However, 
perfecting the reversing motor drive 
for reliable and successful operation 
has required time, and it therefore can 
be said to be of comparatively late 
origin. The General Electric Company 
has recently placed on the market a 
reversing adjustable-speed direct-con- 
nected motor drive that has been care- 
fully tested and tried out in service. 

Probably the most interesting appli- 
drive to machine tools 

time is to planers, 


has exhaustive 


tests by 


cation of this 
at the 
viewed both in the light of an engineer- 
from the stand- 
That a very large 
obtain with 
is now 


present 


ing achievement and 
point of production. 
output does 
planers through this means 
irmly established and quite generally 
understood. But the application of the 
reversing motor equipment in its vari- 

f almost unlimited. It is 
only to drive planers, 
but also worm and rack-driven 
slotters, turret and tube- 
drawing machinery, and other classes 
of machines reversed through cluthes 
belts, which methods are 
otten efficiency and high in 
maintenance. A desirable feature of 
the General Electric reversing motor 
drive is that it may be attached read- 


increase in 


rorms 1S 


"1 
ous 


now used not 
screw, 


lathes, wire 


or shifting 
low in 


ily, wherever electric power is avail- 
able, to machines already installed and 
in use, as well as to new machinery. 
The motors for this service are 
mounted in any place on the machine 
or floor convenient for mechanical con- 
nection. They are of the standard com- 
mutating-pole type, with a speed range 
of 250 to 1,000 revolutions per minute 
at 230 volts, up to and including 100- 
horsepower planer rating. These com- 


binations of speeds allow the motor in 
the majority of cases to be coupled di- 
rect to the driving shaft of the ma- 
chine. 

The control consists of a contactor 
panel and master switch. The con- 
tactor panel is usually mounted on the 
side of the planer housing, or in any 
convenient place on other machine 
tools to which the drive may be ap- 
The panel is made up of eight 
appearance to a 


plied. 
contactors, similar in 
series contactor, but actuated by shunt, 
series or differential such a 
manner as to eliminate entirely elec- 
disk An additional 


coils in 


trical interlocks. 


=> 





ELECTRICIAN 


Vol. 62—No. 2 


chafing when the panel is swung out. 
The field-rheostat handles are brought 
out through the cover of the inclosing 
case and are plainly marked, “Cut” and 
“Return.” The pointers of these 
handles traverse a blank ring, which 
can be marked or graduated for cut- 
ting and return speeds in feet per 
minute. 

The master switch is 
mounted on the side of the planer bed, 
or in other convenient place. The 
switch is simplicity itself, containing 
only four contact fingers, two forward 
and two reverse, one being used in 
common for both directions, and three 


generally 





nt 








96-Inch Newton Slotters—No, 1 


Driven by 20-Horsepower 


Reversing Motor—No. 2 


Driven by 10-Horsepower Motor Reversing Through Magnetic Clutch, 


precaution is taken by using mechan- 
ical interlocks to prevent the possi- 
bility of short-circuits The panel, field 
rheostats and all accessories are in- 
closed in a cast-iron box, the cover of 
which is hinged, so that when swung 
open the contactors are easily accessi- 
ble. 

The box itself is pivoted in order that 
the rear of the panel may be swung 
view for inspection when _ re- 
quired. The leads are carried through 
the pivot openings from eithér top or 
bottom, which prevents them from 


into 


drum, all of liberal 


sole function is to 


segments on the 
proportions. Its 
close the shunt-coil circuits of the for- 
ward and return line contactors. The 
motor field is entirely external to the 
master switch. The panel is incased 
in a stout cast-iron box, so arranged 
that the parts and the wiring are read- 
ily accessible. The master switch is 
operated by dogs on the planer table 
in much the same way as is now em- 
ployed for shifting belts. A _ special 
double-pole circuit-breaker is also sup- 
provides for minimum, 


plied, which 
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voltage and overload protection. 
cause, 


through any 


from coasting off the ways. 


In 


case the breaker opens or current fails 
it automatically 
stops the motor, preventing the platen 
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high speed in one violent step, means 
have been taken to accomplish this in three 
distinct steps, braking down slowly from 
high speeds and then quickening the brake 
action at lower speeds. This could not 











Pond Planer, 48 Inches by 12 Feet, 





Driven by 20-Horsepower 
Circuit-Breaker for Emergency Stop. 





Reversing Motor with 








By virtue of the commutating-pole 
design of the motor, starting, stop- 
ping and reversing are accomplished 
with sparkless commutation. In or- 
der not to brake dynamically from 


















View of Other End of Same Planer with Controller Panel Open. 


be accomplished with one step of resist- 
ance, for at the lower speeds the braking 
action becomes almost nil, dragging out 
the process unnecessarily. Thus, the en- 
tire braking is completed in the shortest 
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possible time without undue shock. This 
feature, in addition to quickening the 
brake, will be recognized as a decided ad- 
vantage in the maintenance of the ma- 
Reversing is effected without the 
delay incidental to the use of sluggish re- 
lays. A noteworthy point in connection 
with the operation of this drive is that 
the planer table reverses extremely close 
to a line at the end of the cut. 

After voltage failure with the master 
controller in the running position, the mo- 
tor will start up in the regular way upon 
return of the voltage to the line with- 
out complications by closing the break- 
er. This operating characteristic is 
very desirable. Cutting and return 
speeds are entirely independent of each 
other, so that it is possible to use the 
slowest cutting speed and the highest 
return speed, or vice versa, in any com- 
bination not exceeding four to one, 
with 35 to 70 cutting speeds and the 
same number of return speeds, depend- 
ing on the size of the machine equip- 
ment. 

In the event of attaching the revers- 
ing motor to machines already in use, 
the speed of the driving shaft on the 
majority of planers will be low enough 
with the slowest cut to meet the motor 
speed of 250 revolutions per minute, 
and only a coupling and the necessary 
motor foundation will be needed. If, 
however, the planer gearing is of such 
a ratio that the speed of the driving 
shaft, when making the slowest cut re- 
quired, is lower than the motor speed, 
250 revolutions per minute, an inter- 
mediate gear and pinion have to be in- 
stalled for the reduction. In the lat- 
ter case an outboard bearing should be 
provided, which can be taken care of 
either by motor-shaft extension, or, if 
the standard motor shaft be used, by a 
special pinion with shaft extension for 
outboard bearing. Where the motor 
is coupled direct to a planer shaft driv- 
ing through bevel or worm gearing, 
provision should be made for taking 
care of the thrust. 

Suitable planer dogs are furnished in 
each instance. Should there be a boss 
or web directly behind the position of 
the operating lever, the bracket sup- 
porting the lever can be extended and 
mounted on a strap suitably bent for 
the purpose. The complete equipment 
comprises the circuit-breaker, motor, 
contactor control, with pendent switch 
if desired, master switch, two dogs, 
main operating lever, auxiliary operat- 
ing lever and bearings for the auxiliary 
shaft. 

It is interesting to note comparative- 
ly what has been accomplished with 
this type of reversing motor drive. As 
a general proposition, the saving aris- 
ing from applying power direct to ma- 
chine tools is considered the amount of 
friction load which has thus been elim- 
inated. This often reaches as much as 


chine. 
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50 per cent, yet it is in reality only a 
small part of what may be realized, as 
proved by numerous tests. A belt-driv- 
en planer, or other machine, of approx- 
imately 10-horsepower capacity, run- 
ning at a cutting speed of 25 feet, will 
drop in speed 2.5 to 5 feet, or 10 to 20 
per cent, while cutting to a value of 10 
horsepower, if this approach the car- 
rying capacity of the belt, due to size, 
speed or slackness. If the cutting speed 
be increased to 50 per cent with the 
same depth of cut and feed, the speed 
will fall while cutting to nearly what it 
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Hawthorne Works of Western 
Electric Company as Seen from 


an Aeroplane. 

The bird’s-eye view of a manufac- 
turing plant drawn from the imagina- 
tion of an architect’s set of plans has 
had its day. The birdman’s-eye view, 
showing things as they are and not 
as the manufacturer would like to have 
them, is coming into its own, thanks 
to the daring photographers who think 
nothing of going up a thousand feet or 
more in an aeroplane for the purpose 
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the world’s greatest flights have been 
made. 

The size of the Hawthorne plant 
also presented a great many obstacles 
to the taking of a successful aeroplane 
picture. It was necessary to rise to 
quite a height-in order to get every- 
thing in, while the best view point had 
to be determined with great care. The 
resulting picture shows how well the 
photographer succeeded. 

Five flights were necessary to se- 
cure an acceptable picture. The avia- 
tor and the photographer rose to a 


Tests with Belt-Reversing and Motor-Reversing Planers. 








| 











| 

Machine Type Size Input Cut Not Cuttiog Cutting | Return — 
—= — ; Motor Stroke eee eee | s | Cycle 
Pune Size Drive H. P. Amp. In. | Ft. Per Time /|° Ft. Per _ Ft. Per Time Sec 
yp | Minute Sec. | Minute | Minute Sec. ? 

| 
Planer 36"x 10 Belt 10 33 3/8x1 hy 8'6” 31.9 16 28.3 18 72.8 7 25 

Same >ame Reversing Same 51 Sam Same 53.2 | 9.6 52.7 9.8 91 5.6 15.4 
Same Same Belt Same 38.5 1 x. ‘is Same 33.3 15.4 28 | 18.2 72.8 7 25.2 
Same Same Reversing Same 56 Same Same 53.7 9.5 53.2 9.7 91 5.6 15.3 
Planer 72”x22’ Belt 40 95 lIxl 16 | 101" 22.9 26.4 17.1 35.4 59.3 10.2 45.6 
Same Same Reversing 35 120 34.8 17.4 34.4 |} 17.6 73.7 | 8.2 25.8 


the power input increas- 
ing only slightly or to the limit of the 
belt capacity. The maximum slip will 
be reached when the machine is stalled, 
input remaining approxi- 
and the loss being en- 


was originally, 


the power 
mately constant 
tirely due to friction from belt slippage. 
This slippage loss is demonstrated in 
the tabulation of tests made with a re- 
herewith. 


The 


speeds noted are average feet per min- 


cording ammeter and given 
The motors used were all 230-volt. 


ute for complete cutting and return 
strokes. 

Briefly summarized, the salient op- 
erating features claimed by the manu- 


facturer for the reversing adjustable- 
speed direct-connected mofor drive are: 
maximum cutting speed sustained uni- 
affording greatly increased pro- 
rapid acceleration on the re- 
turn stroke; reverses remarkably close 
to a line at the end of the cut; very 
economical operation and upkeep; any 
speed desired within a ratio of four to 
one; many speed combinations, allow- 
ing the slowest cutting and highest re- 
speed to be combined; freedom 
shocks, permitting the quickest 
possible without jar; quiet 
sparkless commutation; and 
safe control within easy 
operator. 


pow 
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Artificial Lava. 

A process for. making. artificial lava 
has been invented.and patented by- Dr: 
Charles P. Steinmetz. It is made. by 
powdered mineral talc and- a 
binder. of precipitated gelatinous -mag- 
nesium silicate. The mass is then molded 
under pressure to any desired shape and 
fired at a temperature about 1,000 de- 
grees centigrade. It is an excellent in- 


formly, 
duction; 


turn 
from 
reversals 
operation; 
positive and 
reach of the 





mixing 


sulator and has the heat-resisting prop- 
erties of natural lava. 


Same Same 
of taking snapshots of the earth below. 

The Western Electric News, which 
is published monthly for the employees 
of the Western Electric Company, has 
included in its December issue a sup- 
plement showing a general view of the 
works at Hawthorne, IIl., made from 
an actual aerial photograph. The pho- 
tograph was taken by Photographer 
Wagner of the Chicago Tribune, who 
went up in an aeroplane with Aviator 
Lilly for that purpose. 

Previous composite pictures of the 
Hawthorne works have not been satis- 


owing to the fact that so many 
obtaining 


factory, 


obstacles to the of a true 





height of 2,500 feet and the aeroplane 
was permitted to glide down to 1,000 
feet at a speed of 45 miles an hour. 
Between heights of 1,500 and 1,000 
feet the picture was taken. Experts 
who have seen the result declare it to 
be one of the most remarkable photo- 
graphs of its kind ever taken. 
ee 


Burke’s Adjustable Electric Light 
Holder. 

In many industrial establishments, such 

as drafting rooms, machine shops, com- 

posing and make-up rooms in print shops, 


etc., where close visual work must be 





Birdman’s-Eye View of Hawthorne Works, Western Electric Company. 


perspective were presented by the im- 
mensity of the complex group of build- 
ings.. About a year ago, bird’s-eye 
view specialists were commissioned to 
go to Hawthorne and make a new at- 
tempt. The results were not satisfac- 
tory. The plan of making separate 
photographs of each building and pro- 
ducing from. these a composite view 
was then tried with no better success. 
Then the idea of obtaining an aeroplane 
picture was suggested by the proximity 
of the grounds of the Chicago Aero 
Club, at Cicero, Ill, where some of 





performed, attempts to depend entirely 
on general lighting are usually unsatis- 
factory and local lighting of the work 
must be generally employed, at least as 
supplementary to the general illumina- 
tion of the room. This almost invariably 
involves the installation of drop cords 
and individual lamps for each entployee. 

Unfortunately the result of this prac- 
tice very frequently is high maintenance 
cost due to wear and tear on the cord, 
socket, shade and lamp from the more or 
less successful efforts of the men to ad- 
just the lamp to the position in which it 
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will throw the light exactly where it is 
needed. It is very common to see the 
cord knotted or hung over nails or 
metal projections on machinery. All this 


means hard service on the drop-cord 


equipment and often causes the blowing 
of a fuse, entailing loss of time to per- 
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Fig. 1.—Burke’s Adjustable Electric Light 
Holder. 


haps an entire group of workmen until 
the fuse can be replaced. Moreover, an 
incalculable amount of time is lost in 
tying lamps up with string and in the 
numerous other ways employed in adjust- 
ing their position, 

To meet this vexatious problem the 
Chicago Fire Apparatus Company, 208 
North Fifth Avenue, Chicago, has placed 
on the market an ingenious device known 
as Burke’s adjustable electric light 
holder. Its principle is shown in Fig. 1. 
It differs from other cord adjusters on 
the market in that it permits not only 
raising and lowering the lamp but its 
swinging about to any position within a 
four-foot circle. ‘The Burke device con- 
of: (1) a short tubular stem se- 
cured to the ceiling by four’screws; (2) 
an inverted bracket swiveled on the stem 
so it may be swung completely around 
it; (3) a spring roller, similar to a win- 
dow-shade roller, that is held by the 
bracket and on any part of which a 
strong cord may be wound up or un- 
wound. To the lower end of the latter 
cord the lamp cord is fastened by means 
of a knob or button shown in Fig. 2, 
vut not indicated in Fig. 1, which was 
from the patent drawing. The 
lamp cord itself is not wound, rubbed or 
scraped at all and this feature has re- 
ceived the hearty commendation of in- 
surance interests. 

Fig. 2, showing an installation of the 
device in a large composing room, gives 
a good idea of the wide range of adjust- 
ment that it permits. In this plant it was 
found that the men raise, lower and 
swing the lamps around without any ap- 


sists 


made 





Fig. 2.—Installation of Burke’s Light Holders in 
Shop. 


preciable pause in their work and always 
place them so that they throw the light 
just where it is desired. The ease of ad- 
justment is so perfect that the men do 
not strain their eyes in the effort to see 
fine type, but shift the lamp so as to 
work always at their best efficiency. This 
fact is still more noticeably evident in 
the make-up or stone room of the same 
establishment. In drafting rooms the de- 
vice has been very successfully employed, 
Burke’s adjustable electric light holders 
are also made for mounting on the wall 
instead of ceiling. In this case an elbow 
is placed in the stem, through which the 
lamp cord passes. Although the standard 
radius of the adjustment circle, that is, 
the length of the swinging arm, is two 
feet, extra lengths can be easily made to 
order. The device is finished in black 
japan, white plated, or oxidized finish. 


_— 
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New Appleton Binding Clamp. 
A new binding clamp has been placed 
on the market by the Appleton Electric 


212 


Company, North Jefferson Street, 





Appleton Binding Clamp. 


Chicago. This has met a demand among 
electrical contractors for a clamp that 
can be more readily applied. The de- 
vice is made in a single piece of sheet 
steel and designed to fit three-eighths- 
inch or one-half-inch conduit. The clamp 


WESTERN ELECTRICIAN 





Composing Room of a Print 


is always very accessible and when put 
into a box it can be tightened to the gas 
pipe with an ordinary screw-driver. 


ete 


Steel Belting for Power Trans- 

mission. 

The use of steel belts in some of the 
large manufacturing establishments of 
England during the past year has been 
most satisfactory. At a mill in Hud- 
dersfield a steel belt seven and seven- 
eighths inches wide, weighing 119 
pounds, performs the work formerly 
done by a leather belt 22 inches wide, 
weighing 814 pounds, driving 300 
horsepower. In another mill a steel 
belt three and one-half inches wide, 
weighing 12 pounds, does work in driv- 
ing 40 horsepower that formerly re- 
quired a leather belt 12 inches wide, 
weighing 64 pounds. 

These are concrete instances of the 
success of this German invention. It 
is especially appreciated in the woolen 
industry, where steadiness and _ uni- 
form speed are essential to the best re- 
sults. The steel belt is also an econ- 
omizer of space, does not slip or 
stretch, and gives the greatest effi- 
ciency of power delivery. A recent 
test made for the British Government 
has shown a saving of 61 horsepower 
on a drive of 640 horsepower in using 
the steel belt. 

Serviceable wooden pulleys need not 
be discarded in changing to the metal 
belts, for the former can be easily, 
and at small cost, converted-_into.serv- 
iceable ones for steel belts by stretch- 
ing a steel band over the top. 
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More Telephones on the New 
York, Chicago & St. Louis. 

In view of the continued success of 
its telephone train-dispatching equip- 
ment, the New York, Chicago & St. 
Louis Railroad Campany recently 


placed another order with the Western 
Company 


Electric for apparatus to be 





CABINETS.—George Cutter Com- 





pany, South Bend, Ind. 
2 and 3-wire, 125, 125-250 and 250 
volts. 
Approved September 24, 1912. 
PANELBOARDS.—Jupiter Switch- 


board Manufacturing Company, 157 
Minna Street, San Francisco, Cal. 
125, 125-250, and 250 volts. 
Approved November 4, 1912. 





RECEPTACLES, For Attachment 
Plugs.—Perkins Electric Switch Manu- 


facturing Company, Bridgeport, Conn. 

“Perkins” Receptacle for Attach- 
ment Plug, 10 amperes, 250 volts, con- 
sisting of a removable mechanism 
switch base, a removable receptacle 
and a plug, Catalog Nos. base, 2520; 


receptacle, 2528; and plug, 2567. 
Approved December 14, 1912. 





ROSETTES, 
Electric 
Plainville, 


Fuseless.—Trumbull 
Manufacturing Company, 
Conn. 


“see 2. 6S amperes, 250 volts. 
Cleat, Catalog Nos. 749, 752. Concealed, 
Catalog No. 753. Molding, Catalog 
Nos. 747, 754. 

Approved November 6, 1912. 





SIGNS, Electric—Babcock & Storm, 
Chicago, IIl 


Approved October 31, 1912. 





SOCKETS, Standard—The Arrow 
Electric Company, Hartford, Conn. 


“Arrow E” Porcelain Shell. 

Key, 250 watts, 250 volts. Catalog 
Nos. 9395, 34947, 50799. 

Keyless, 660 watts, 250 volts. Cata- 
log Nos. 9393, 34948, 50896. 


Standard for use only in places where 


they will not be exposed to hard 
usage. 
Approved December 14, 1912. 





SWITCH BOXES.—Kusel _ Tele- 
phone & Electric Supply Company, St. 
Louis, Mo. 

Type “Dandy A,” 
gang for new work. 

Type “Dandy B,” 
gang for old work. 

Approved December 14, 1912. 


single and two- 


single and two- 





SWITCHES, Automatic.—General 
Electric Company, Schenectady, N. Y. 
Type MC Pressure Governors for 
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used in extending its telephone circuits. 
The apparatus to be used for signaling 
is the No. 102-A selector set containing 
the standard No. 50 selector, while the 
talking equipment is in the form of 
desk sets with head receivers. 

Two other divisions of the road are 
to be equipped. The one extending 








The electric fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 
and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 











electrically-driven air compressors and 
hydraulic pumps, 20 amperes, 500 volts. 

Type CR-223 Float Switches for use 
with automatic motor starters of elec- 
trically driven hydraulic pumps, 5-25 
amperes; 110, 220 and 500 volts. 

These devices are rated standard as 
being in compliance with requirements 
of the National Electrical Code. This 
rating is to be understood as indicating 
that in their construction the electrical 
fire hazard has been reduced to an ac- 
ceptable degree. It is not to be con- 
strued as an approval of the devices for 


use in connection with automatic 
sprinklers or similar fire protective 
equipments, for which services their 


merits have not been investigated. 
Approved November 4, 1912. 


SWITCHES, Push-Button Flush.— 
Manhattan Electrical Supply Company, 
17 Park Place, New York, N. Y. 

Single-pole, 5 amperes, 250 volts; 10 
amperes, 125 volts; Catalog No. 5003. 

Double-pole, 10 amperes, 250 volts; 
Catalog No. 5004. 

Three-way, 5 amperes, 
amperes, 125 volts; Catalog No. 

Approved November 2, 1912. 


250 volts; 10 
5005. 





SWITCHES, Push-Button Flush.— 
Gordon Electric Manufacturing Com- 
pany, 403 Masonic Temple, Chicago, III. 

Approved October 14, 1912. 





Sub- 
Arch 


SWITCHES, Surface Snap, 
Bases for—C. S. Knowles, 7 
Street, Boston, Mass. 

Porcelain Sub-Bases, 
4548, 4549 and 4550. 

Approved October 2, 1912. 


Catalog Nos. 





SWITCHES, Surface Snap.— Per- 
kins Electric Switch Company, Bridge- 
port, Conn. 

Approved October 21, 1912. 
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Ind., 


to Chicago, 
Ill., a distance of approximately 145 


from Fort Wayne, 


miles, will have 32 way stations 
equipped with telephones. The oth- 
er line will extend from Fort Wayne 
to Bellevue, O., a distance of approxi- 
mately 125 miles and will have 25 way 
stations. 


SWITCHES, Surface Snap.—Trum- 
bull Electric Manufacturing Company, 
Plainville, Conn. 


Single pole: 5 amperes, 125 volts, 
3 amperes, 250 volts; Catalog Nos. 
310-313, inclusive, 361. 


Double pole: 5 amperes, 250, volts; 
Catalog Nos. 340-343, inclusive. 
Approved October 12, 1912. 





TRANSFORMERS.—Victor Electric 


Company, Jackson Boulevard and 
Robey Street, Chicago, III. 

Bell-ringing Transformers. 

Type A, Primary 110 volts, Second- 
ary 6 volts. 

Type B, Primary 110 volts, Second- 


ary 6-10-16 volts. 


Approved October 25, 1912. 





TUBING, Flexible-——Conduits Com- 
pany, Limited, 126 Don Esplanade, To- 
ronto, Canada. 

Marking: Blue thread wound spiral- 
ly on the exterior of the lining of 
the tubing. 


WIRES, Weatherproof.—Waclark 
Wire Company, Bayway Avenue and 
South Front Street, Elizabeth, N. J. 

Tag on coil to read: National Elec- 
trical Code Standard. 


Approved December 14, 1912 





WIRE CONNECTOR. — Morriseff 
Electric Manufacturing Company, 84 
Walker Street, New York, N. Y. 

“Nosplice” Wire Connector, consist- 
ing of a brass sleeve containing set- 
‘screw clamping jaws and inclosed in 
a molded composition insulating cas- 
ing; Types A and B 

Following are general 
from laboratory tests and 
tion to date: 

These connectors are judged to be 
suitable for use in connecting fixture 
wires to the supply circuits at fix- 
ture outlets, and where open to view 
for connection motor leads to supply 
circuits. 4 

They are not considered satisfactory 
as a substitute for soldered joints in 
general wiring. 

They will not reliably hold in the 
same end of the connector wires of 
different sizes of both stranded and 
solid wires. 

They are not Suitable for use with 
larger than No. 12 B. & S. gauge. 
Approved October 15, 1912. 
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Current Electrical News 
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LIGHTING AND POWER. 
(Special Correspondence.) 

CHARLES CITY, IOWA.—Addi- 
tional electroliers may be placed on 
Main Street. ae 

WYOMING, ILL.—The Ideal Club 
is raising a fund to install ornamental 
lights in the Central Park. 

BAYONNE, N. J.—Mayor Matthew 
T. Cronin is recommending a munici- 
pally owned electric lighting plant. 

SCOTT CITY, KANS. — The city 
has voted $40,000 of bonds for a mun- 
icipal electric licht and water works. 

ECHO, ORE.—The Hermiston Light 
& Power Company has been granted 
an electric light franchise in this city. 

COLD SPRINGS, MINN.—A white 
way will be established as soon as the 
wiring from St. Cloud is completed. 


PEORIA, ILL.—A project for an or- 
namental lighting system has _ been 
started by residents of Hamilton Boul- 
evard. ; «i 

CINCINNATI, O—lIt is reported 
that a new central electric light and 
power plant is under consideration for 
this city. 


BUCKLEY, WASH.—P. H. Hebb of 
Tacoma has been granted a 50-year 
franchise to furnish power for lighting 
purposes. 

LYTTON, IOWA.—The Sac City 
Electric Company may extend trans- 
mission wires here and furnish elec- 
tric light. 

JERSEYVILLE, ILL.—Judge H. Ww. 
Pogue and others are said to be inter- 
ested in a plan to form a new electric 
light company. 

_MUSCATINE, IOWA.—The coun- 
cil is considering plans submitted by 
H. C. Blackwell for extending the 
are light district. Cc. 

MONTICELLO, MINN.—The Mon- 
ticello Electric Light & Power Com- 
pany is preparing to start work on the 
electric light plant C. 

STONEWALL, OKLA.—This town 
has voted in favor of a municipal elec- 
tric light and power plant. Water 
power will be utilized. 

WORLAND, WYO.—The Wyoming 
Electric Light & Improvement Com- 
pany will erect a plant at once for 
electric power and artificial ice. CC. 

SPRINGFIELD, ILL.—The orna- 
mental lighting system in Springfield 
may be extended, according to City 
Commissioner Willis J. Spaulding. 

SOUTHERLAND, IOWA —T he 
council and the Peterson Light & Pow- 
er Company have reached an agree- 
ment; election to be called this month. 

MEMPHIS, TENN.—City Engineer 
J. H. Weatherford will buy two motors, 
which will be used in operating two 
vacuum pumps for priming two large 
centrifugal pumps at the waterworks 
in that city. G. 


MINNEAPOLIS, MINN.—The leg- 





islature will be asked to authorize the 
city to issue $2,000,000 bonds for in- 
stalling a municipal electric light plant. 


ELSINORE, CAL.—The Southern 
Sierra Power Company has applied for 
a franchise in this city. Bids for the 
same will be received until February 
10. 

ROCKFORD, ILL.—Property own- 
ers on Fourteenth Avenue have been 
asked by merchants to meet and discuss 
a plan for an ornamental lighting sys- 
tem. Lae 

PORTLAND, ORE.—The Pacific 
Power & Light Company will start 
construction of a 7,000 horsepower hy- 
droelectric plant on Hood River, to 
cost $750,000. 34 

LEXINGTON, KY.—The Kentucky 
Utilities Company contemplates the 
erection of an electric light and power 
plant in Eminence. Harry Reid is in 
charge of the matter. G. 

LOUISVILLE, KY.—T. S. Hamilton, 
mechanical engineer of the Mengel Box 
Company, will buy a motor in the near 
future to operate a belt conveyor in 
the company’s plant. G. 

BLOOMINGTON, ILL.—Superin- 
tendent Noble of the electric light plant 
and water works pumping station has 
asked the city to purchase a 200-kilo- 
watt electric generator. ya 

LOUISVILLE; KY.—The Charles C. 
Stoll Oil Company will buy electrical- 
ly operated pumps to be installed in 
a branch plant which is being estab- 
lished in Lexington. G. 

ROSEBURG, ORE.—The Umpqua 
Power, Light & Ice Company has been 
incorporated with a capitalization of 
$25,000 by James Christian Alexander, 
J. A. Buchanan and O. H. Porter. 

PORTLAND, ORE—The North- 
western Electric Company has pur- 
chased a site in Albina, upon which 
it will build an immense auxiliary steam 
plant for the generation of electricity. 

HARRIMAN, TENN.—The Harri- 
man, Light & Power Company is plan- 
ning plant improvements along lines 
suggested by the Tennessee Inspection 
Bureau, a fire insurance organization. 

COVINGTON, KY.—A committee, 
of which Alderman W. A. Byrne is 
chairman, has been appointed to in- 
vestigate the cost and other details of 
a municipal electric light and power 
plant. G. 

ITALY, TEX.—The Texas Power & 
Light Company has purchased the elec- 
tric light plant of the Italy Water Com- 
pany and has been granted a 50-year 
franchise by the City Council to op- 
erate the plant here. D. 

ESCONDIDO, CAL.—Articles of in- 
corporation have been filed for the 
Escondido Light & Power Company, 
with a capital stock of $50,000, by G. 
V. Thomas, E. G. Logan, W. W. Prior, 
M. Conway and C. S. Palmeter. 


FRANKLIN, ILL—The Village 
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Board has granted a 50-year franchise 
to the Central Illinois Public Service 
Company to operate an electric light- 


ing system in the village. A maximum 
rate of 15 cents per kilowatt is fixed. 

SOUTH BEND, IND.—The City 
Council of South Bend is preparing to 
ask for bids to light the city with elec- 
tricity. The contract has another year 
to run but the city proposes to give 
the successful bidder time to install a 
new plant if necessary. 

SOUTH BEND, IND.—The ladiene 
and Michigan Electric Company has 
notified the Secretary of Indiana that 
it has increased its capital stock to 
the sum of $3,500,000. The new com- 
pany proposes to make further im- 
provements and extensions. ae 


LINCOLN, ILL.—The Logan Coun- 
ty Board of Supervisors has voted an 
appropriation for ornamental lamps to 
be placed about the Courthouse Square. 
The city will maintain the lights. Simi- 
lar lamps are to be placed on opposite 
sides of the street by merchants. Z. 

FAYETTEVILLE, ARK.—The Fay- 
etteville Gas & Electric Company has 
been incorporated with a capital stock 
of $200,000. The officers of the com- 
pany are president, George D. Locke; 
— president, F. F. Freeman; treasur- 

J. S. Felker; and secretary, W. B. 
a YS 


ST. LOUIS,MO.—The Missouri Pow- 
er & Service Company has been in- 
corporated with a capital stock of $2,- 
000 to acquire and operate plants for 
for the purpose of generating power, 
light and heat. The incorporators are 
A. D. Cable, John F. Ryan, and Wil- 
liam E. Miner. y 2 


FORT WAYNE, IND.—The Board 
of county Commissioners has granted 
to the Fort Wayne & Springfield 
Railway Company a franchise per- 
permitting that company to string 
high-tension wires from the lines of 
the Fort Wayne & Northern Indiana 
company to the Springfield line. 


ASHMORE, ILL—The Village 
Board has granted a 50-year franchise 
to the Central Illinois Public Service 
Company, of Mattoon, to operate an 
electric lighting and power system in 
the village. The time limit of the Cen- 
tral Illinois Traction Company has 
been extended to October 1, 1914. 

CINCINNATI, O.—The Columbia 
Gas & Electric Company and the Union 
Gas & Electric Company have import- 
ant plans under consideration for the 
establishment of a big new central sta- 
tion which will be of sufficient capacity 
to handle the entire business of that 
city. Whether the new plant will be lo- 
cated near Cincinnati on the Ohio River 
or placed at a valuable natural site in 
West Virginia has not yet been deter- 
mined. G. 

HARRISBURG, PA.—Pennsylvania 
state charters have been granted to the 
Arcadia Light, Heat & Power Com- 
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pany, Indiana County; Burnside Light, 
Heat & Power Company, Clearfield 
County; Harvey Light, Heat & Power 
Company, Clearfield County; Smith- 
port Light, Heat & Power Company, 
Indiana County. 

ITHACA, N. Y.—Extensive im- 
provements in water power rights in 
Taughannock creek are contemplated, 
if the Public Service Commission 
grants a petition of the Ovid Electric 
Light Company. There is no opposi- 
tion to the petition and a favorable de- 
cision is expected when the Commis- 
sion gets together. 

BUSHNELL, ILL—A _ committee 
composed of John M. Brant, Mack N. 
Pinckly, George W. Cole, C. S. Nor- 
cross and C. C, Chain, has been ap- 
pointed by business men to report upon 
the feasibility of establishing an elec- 
tric light plant. The Central Illinois 
Public Service Company is asking for 


a 50-year franchise. he 
SCRANTON, PA —tThe_ Railway 
Electric Light, Heat & Power Com- 


pany has received a charter to supply 
light, heat and power by means of 
electricity to the people of Scranton 
and others residing adjacent thereto. 
The capital stock is $10,000 and the 
Joseph 


directors are Frank J. Pryor, 
M. Walsh, Philadelphia; and W. J. 
Mulholland, Narberth. 


MIDLAND, PA.—W. R. Griffin, gen- 
eral manager of the Tri-State Railway 
& Electric Company, states that his 
company will soon begin the erection 
of a power plant near Midland, Pa., to 
about $2,000,000. The company 

control of several coal 
the proposed site to in- 
sure fuel. The J. G. White Engineer- 
ing Company, of New York, will have 
charge of the work. 

GREAT FALLS, MONT.—Henry 
Merrick is chief engineer in charge of 
proceedings for the development of 
electrical power at the big falls of the 
Missouri River. The work will take 
two years and will cost $4,000,000. 
Mr. Merrick will also direct the work 
of constructing a dam at Thompson 
Falls on Clark’s Fork of the Colum- 
bia River. Frank Scotten will be en- 
gineer in charge of the local dam. 

LIMON, COLO.—A special elec- 
tion has been called in Lincoln Coun- 
ty, Colo., to determine whether or not 
the Lincoln County Ice and Storage 
Company shall be granted a franchise 
to operate an electric station in Li- 
mon. Plans for the erection of a 
$10,000 electric plant have already been 
drawn and if the vote on the franchise 
measure is favorable, actual construc- 
tion will be commenced immediately. 
The new company intends supplying 
light and power to the towns of Limon 
and Hugo. 

NEWARK, N. J.—Plans calling for 
the expenditure of $5,000,000 during 
1913 by the Public Service Corporation 
have been announced; such sum will be 
expended in improvements and exten- 
sions to the company’s electric-light- 
ing, electric railway and gas properties, 
including power plants and distributing 
systems. The company operates in 
whole or part of thirteen counties of 
the state, and serves a population of ap- 
proximately 2,000,000 persons. The 
Public Service Electric Company, and 
Public Service Gas Company are the 
corporate names for such properties. 

NASHVILLE, TENN.—The Nash- 
ville Traction Company, a half million 


cost 
has obtained 
mines near 
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dollar corporation, will place 30 miles 
of street car track in operation in 
Nashville and build an electric light 
and power plant at a cost of $4,000,- 
000 if the City Council grants street 
rights of way. Not only will every 
street in Nashville that is suitable be 
the route of a street car line, but in- 
terurban tracks to all points in Mid- 
dle Tennessee will be laid and this 
city will be the base of a cross-coun- 
try electric trackage system that will 
rival those of the densely populated 
districts of the North and East. 

DEMING, N. M.—C. E. Miesee of 
Chicago, and associates, have purchased 
the holdings of the Deming Land & 
Power Company here. Included in this 
transaction is a contract for the devel- 
opment of 9,500 acres of state land sit- 
uated 10 miles east of Deming, and 
which work involves the expenditure 
of approximately $1,000,000. Wells will 
be bored upon the land and pumping 
plants installed. These pumps will 
probably be operated by electrical en- 
ergy. The company contemplates in- 
stalling a central power station upon 
the land and from this it will build 
transmission lines over the property. 
It will also establish a town upon the 
land. D. 

WEST SPRINGFIELD, MASS.— 
The Amherst power company is re- 
ported as having been very active dur- 
ing the last few weeks in securing op- 
tions for rights of way through this 
town. It is understood that the com- 
pany will run its poles to the west of 
Mittineague and then across the Aga- 
wam bridge along the meadows to a 
large power-house, from which it is 
likely that the near future will see 
power being conveyed across the river 
into Springfield. It is reported that 
the line will probably average $10,000 
a mile, as the iron poles will be of 
great strength and costly construction. 
while the wires will be heavy and 
powerful enough to carry all the pow- 
er which the demands of the future 
are apt to put upon them. The com- 
pany has already done most of the 
work necessary on its lines as far as 
South Hadley, and there is little doubt 
but that they will be in West Spring- 
field before the time limit of nine 
months written into the franchise is 
up. 
PORTLAND, ORE.—Construction 
of a 7,000-horsepower hydroelectric 
plant intended eventually to supply 
energy to operate an electric railway 
through the Hood River Valley will 
be started at Hood River by the Paci- 
fic Power & Light Company immedi- 
ately. The plant and its distribution 
system will cost approximately $750,- 
000. While the Pacific Power & Light 
Company is not promoting the rail- 
road project, several firms and individ- 
uals are planning such transportation 
facilities. A belt line passing up one 
side of the apple-producing valley to- 
ward the base of Mount Hood and 
back to the city on the other side oi 
the orchard district is proposed. The 
new plant will be auxiliary to the pres- 
ent plant of the Hood River Gas & 
Electric Company, a subsidiary of the 
Pacific Power & Light Company. The 
present dam on the Hood River, a 
short distance south of the city of 
Hood River, will be made higher, so 
as to provide a greater fall to the wa- 
ter and increased energy in the power- 
house. This increased energy will ag- 
gregate 7,000 horsepower. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence. ) 

FREEPORT, ILL.—The City Coun- 
cil is contemplating the installation of 
a fire-signal system to cost $4,000. 

GLENDALE, CAL.—Bids will be re- 
ceived up to February 10 for a 25-year 
franchise for a telephone and telegraph 
system. 

MT. CARMEL, ILL.—The Cumber- 
land Telephone & Telegraph Company 
contemplates replacing its wire lines in 
the city with cables. 

VISALIA, CAL—Residents and 
property owners of Woodlake met here 
a short time ago and formed the Wood- 
lake Rural Telephone Company. 

BEASON, ILL.—The Beason Tele- 
phone Company has been incorporated 
with a — of $7,000 by J. S. Haller, 
E. D. Blinn, Jr. and R. O. Haller. 

WINONA, MINN.—The Warren 
Rural Telephone Company of the town 
of Warren, has been incorporated with 
$500 capital stock. William Kreamer 
is president. 

ROSSVILLE, ILL. — The Rossville 
Telephone Company has been incor- 
porated with a capital of $40,000 by 
Perry M. Warner, Charles W. Warner 
and F. L. Draper. 

SUSSEX, N. J.—The Mutual Tele- 
phone Company has been organized to 
install a telephone system in Sussex 
and vicinity. The company will op- 
erate upon the co-operative plan. 

EL RENO, OKLA.—Oak Valley Tel- 
ephone Company has been incorporated 
with a capital stock of $800. The in- 
corporators are T. E. Morris and F. S. 
Ball, El Reno; G. H. Locke, Calvert. 

CHESTER, PA.—The Keystone Tel- 
ephone Company is planning for the 
extension of its system from Essing- 
ton to Chester. John H. Wunder rep- 
resents the company in the Essington 
section. A. 

SHATTUCK, OKLA.—Sunny Slope 
Farmers Rural Telephone Company has 
been incorporated with a capital stock 
of $1,000. The incorporators are J. A. 
Hetzler, John Baker, Gage; Ray N. 
Dunnihoo, Shattuck. 

BEASON, ILL.—The Beason Tele- 
phone Company has been incorporated 
with a capital stock of $7,000 to do a 
general telephone business. The in- 
corporators are J. S. Haller, E. D. 
Blinn, Jr., and R. O. Haller. Z. 

SAGINAW, MICH. — The Valley 
Home Telephone Company will make 
improvements if the Railroad Com- 
mission authorizes the issue of $100,- 
000 preferred capital stock, for which 
application has been made. 

ROSSVILLE, ILL.—The Rossville 
Telephone Company has been incorpo- 
rated with a capital stock of $40,000 to 
do a general telephone business. The 
incorporators are Perry M. Warner, 
Charles W. Warner, and Fred L. Drap- 
er. Zz 

CAPE MAY, N. J.—The Cape May 
County Board of Freeholders, and the 
Borough Council of Avalon have grant- 
ed a franchise to the Eastern Telephone 
& Telegraph Company for the installa- 
tion and operation of a telephone sys- 
tem. A. 

TAFT, CAL—The Standard Oil 
Company is preparing to connect its 
Lost Hills, Belridge and Midway field 
properties with a private telephone line 
which, when completed, will be more 
than 50 miles long. 
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ELECTRIC RAILWAYS. 
(Special Correspondence. ) 

MORRISVILLE, N. J.—The New 
Jersey & Pennsylvania Traction Com- 
pany will install an electric signal sys- 
tem on its local Morrisville division in 
the near future. 

SEABRIGHT, N. J.—The Mon- 
mouth County Electric Company plans 
to extend its electric railway system 
from Rumson to Seabright, a distance 
of about five miles. Citizens have been 
asked to assist in obtaining necessary 
rights of way. A. 

SAN FRANCISCO, CAL.—Prelim- 
inary steps have been taken for a mun- 
icipal railway on Van Ness Avenue 
from Market Street to the Bay to furn- 
ish transportation facilities for the Pan- 
ama -xposition and to serve as a cross- 
town line for the Geray Street road. 


TERRE HAUTE, IND.—The South- 
ern Interurban Construction Company 
has filed articles of incorporation, cap- 
italized at $25,000. The company will 
construct interurban railroads and do 
a regular construction business. The 
directors include L. T. Rollins and S. 
B. Boggs. 4 

CENTRALIA, ILL.—G. L. Pittenger, 
C. E. Stead, Dwight F. Haussler and 
associates, who propose to form the 
East Side Electric Railway Company, 
are asking the city council for a fran- 
chise to build and maintain an elec- 
tric railway for 20 years on Locust 
street, Saline Street and Wabash ave- 
nue. & 

WACO, TEX.—The Southern Trac- 
tion Company is preparing to make im- 
portant improvements to the local street 
railway system. It will extend the lines 
and double-track portions of the sys- 
tem. The company is also making 
preparations to begin at an early date 
the erection of a large central power 
station. D. 

PADUCAH, KY.—Work is to be be- 
gun on the construction of the first 
division of the Kentucky Southwestern 
Electric Railway, Light & Power Com- 
pany’s lines between Paducah and Mur- 
ray, via Mayfield, in the immediate 
future, according to a recent announce- 
ment of H. C. Rhodes, president of the 
company. G. 

HOUSTON, TEX.—The South Tex- 
as Traction Company, which was re- 
cently organized here, will construct 
an interurban electric railway between 
points in Harris County. The parties 
interested are A. E. Hall, C. H. Hall, 
and John A. Woen, of Alvin; H. T. 
Arnold, of Houston, and Edward P. 
Allen, of St. Louis, Mo. D. 


NASHVILLE, TENN.—The Nash- 
ville Traction Company, of Nashville, 
Tenn., is a new corporation with $500,- 
000 capital stock which proposes to 
spend $4,000,000 in the construction 
and operation of street railways along 
Nashville’s streets, principally those 
not already occupied by the Nashville 
Railways & Light Company, as well 
as to build interurbans. Detroit and 
Nashville capitalists are interested in 
the enterprise. G. 

DALLAS, TEX.—It is announced by 
J. W. Crotty, vice- -president and gen- 
eral manager of the Eastern Texas 
Traction Company, that contracts for 
right of way and franchises for the 
construction of that company’s interur- 
ban electric line from Greenville 
through Wolfe City to Bonham have 
been signed and that financial arrange- 
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ments for the construction of the pro- 
posed road have been made. It is 
planned to have the road finished by 
September 1, D. 


NEW INCORPORATIONS. 


SPOKANE, WASH.—Inland Inde- 
pendent Telephone System of Spo- 
kane, $15,000. L. B. Cornell, George 
R. Boomer, and others. 

LITTLE ROCK, ARK. — Arkansas 
Electric Company has been incorporated 
with a capital stock of $20,000. C. J. 
Dolls is president of the company and 
Nick Campbell, secretary-treasurer. 

TOLEDO, O.—The Toledo Electric 
Sales Company, Toledo, electric goods 
and merchandise; $25,000. Emil X. 
Schaeffhold, Gustav A. Lay, John 
Baertschi, Edward S. Snover, Hugh F. 
Schunk. 

FAYETTEVILLE, ARK. — The 
Fayetteville Gas & Electric Company 
has been incorporated with a capital 
stock of $200,000, all subscribed. 
George D. Locke is president and W. 
B. Felker secretary. 

GALLATIN, MO.—The North Kan- 
sas City Light, Heat and Power Com- 
pany of Gallatin, Clay county, has 
been incorporated with a capital of 
$50,000. The incorporators are Charles 
W. Armour, I. H. Rich and Frederick 
W. Fratt. 

CHICAGO, ILL.—The G. A. Bauer 
Company of Chicago has been incorpo- 
rated with a capital stock of $10,000 to 
do a general electrical and manufactur- 
ing business. ‘The incorporators are 
Peter Hansen, Gustavus A. Bauer and 
Harry C. Kinne. 2. 

WARREN, O.—The Twentieth Cen- 
tury Electric Lighting Company has 
been incorporated with a capital of 
$30,000 to deal in electric lighting 
plants, supplies and fixtures. The in- 
corporators are Jay Buchwalter, G. W. 
Phelps, C. C. Chaffee, H. S. Shaw and 
M. A. Hood. 

ANDERSON, IND.—tThe Roller 
Electric Company has_ incorporated 
with a capital stock of $10,000. The 
company will do a _ general electric 
manufacturing business with the prin- 
cipal offices and factories in Anderson. 
R. M. Roller, E. C. Stoner and P. H. 
Branden, are named among the directors 
of the new concern. a 

NEW YORK, N. Y.—Reddan Spe- 
cialty Company, Incorporated, has been 
granted articles of incorporation with 
a capital stock of 20,000. The purpose 
of the company is to manufacture elec- 
trical devices. The incorporators are 
Graeff Miller, William W. Beebe and 
Lester C. Burdett, all of New York 
City. 

MARION, IND.—The Marion Light 
& Heat Company, the Jonesboro Light 
Company and the Upland Electric 
Company, have consolidated and filed 
articles of incorporation as the Marion 
Lighting & Heating Company, with 
a capital stock of $1,600,000. The 
declared purpose of the corporation 
is to transmit and furnish light, pow- 
er and heat to the towns named in 
the charter. The directors are: H. 
L. Finley, F. P. Hunter and M. B. 
Smyth. = 

NOBLESVILLE, IND.—The Indi- 
ana Gas and Electric Light Company 
has been incorporated by the Secre- 
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tary of State. The capital stock is 
$1,000,000. The purpose of the cor- 
poration is to supply the towns and 
cities in seven adjacent counties, viz., 
Hamilton, Tipton, Hancock, Howard, 
Shelby, Boone and Madison. An im- 
mense plant will be constructed at 
Tipton and gas and electricity fur- 
nished and distributed from a central 
point. It is proposed also to turn a 
number of natural-gas wells into the 
mains and to utilize a number of elec- 
tric light plants which have recently 
been taken over. Additional fran- 
chises are now being secured. The 
directors are all of Chicago and in- 
clude Paul E. Neuffer, Harry A. Phil- 
lips and Charley J. Horn. S. 


PROPOSALS. 

TRANSMISSION LINES AND 
CABLES.—Sealed proposals will be 
received by F. S. Shields, New Orleans, 
La., until February 18 for furnishing 
transmission lines and cables. 

ELECTRIC LIGHT.—Sealed pro- 
posals will be received by Worley & 
Black, engineers, Reliance Building, 
Kansas City, Mo., until January 25 
for furnishing electric lighting for 
Kingman, Kans., the cost to be $25,- 
000. 

AUTOMOBILE AMBULANCE.— 
Sealed proposals will be received by 
the Navy Department, Bureau of Sup- 
plies and Accounts, Washington, D. 
C., until January 21 for furnishing one 
automebile ambulance, to be delivered 
at the Navy Yard, Washington, D. C., 
as per Schedule 5087. 

SWITCHBOARDS, ETC.—Sealed 
proposals will be received by Navy 
Department, Bureau of Yards and 
Docks, Washington, D. C., until Feb- 
ruary 8 for furnishing and installing a 
direct-current switchboard and station 
wiring at the naval station, Newport, 
R. I. Plans and specifications may be 
obtained from the Bureau or from the 
commandant of the naval station at 
Narragansett Bay. 

ELECTRICAL SUPPLIES— 
Sealed proposals will be received by 
the Navy Department, Bureau of Sup- 
plies and Accounts, Washington, D. 
C., until January 21 for furnishing 1,- 
500 feet of rubber-covered, double- 
braided conductor; 4,000 feet of Sher- 
ardized steel conduit; miscellaneous 
electrical supplies and 35,000 feet of 
weatherproof copper wire, all as per 
Schedule 5092, to be delivered at the 
Navy Yard, Washington, D. C. 

ELECTRIC CLOCKS.—The Amer- 
ican consulate general at Buenos Aires, 
Argentina, has forwarded a call for 
tenders for electric clocks to be in- 
stalled by the municipality in various 
localities of the city; also translation 
of the provisions. Bids should be ad- 
dressed to the Subsecretaria de Hacien- 
da de la Municipalidad, Buenos Aires, 
Argentina, and will be received until 
February 10, 1913. Additional data can 
be obtained by addressing the Bureau 
of Foreign and Domestic Commerce, 
Washington, D. C., mentioning file No. 
10,151. 

NAVY DEPARTMENT.—tThe Bur- 
eau of Supplies and Accounts, Navy 
Department, will open bids on Febru- 
ary 4 for the articles mentioned be- 
low. Bidders should send for the 
schedules numbered as_ indicated. 

a, * * Navy Schedule 


id donee Boston, Mass..... 5108 
Sépeveans ae Norfolk, Va...... 5106 
90409 eeees Washington, D. C, 6107 
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FINANCIAL NOTES. 


Contrary to general expectations, the 
year-end and the beginning of a new 
business season passed without a very 
great stringency in the monetary mar- 
ket. The year-end sentiment has been 
optimistic, although it has tended to- 
ward conservatism in the face of the 
money strain that marked the months 
immediately preceding the end of the 
year. This optimism is based on the 
great agricultural production of the 
country during the past growing sea- 
son, and with the crop movement now 
practically over there will be a re- 
lease of funds which should soon ac- 
quire considerable momentum. If ex- 
pectations are realized the new wealth 
that the harvests have created will be 
added to the amount originally bor- 
rowed, thus tending to relieve the 
money market of undue strain and at 
the same time improve the reserve po- 
sition of the country’s banks. 

Plans have been completed for the 
merger of the electric light and power 
properties of the Philadelphia Com- 
pany into the Duquesne Light Compa- 
ny. In order that the consolidation 
might be effected, the capital stock of 
the Duquesne company has been in- 
creased from $3,000,000 to $25,000,000. 
The plan became effective January 1. 
Companies to be merged into the Du- 
quesne company are the Allegheny 
County Light Company, Monongahela 
Light & Power Company, Ohio Valley 
Electric Company, and the Pennsyl- 
vania Light & Power Company. It is 
the purpose of the Philadelphia Com- 
pany to bring under three distinct heads 
the railway, the electric lighting, pow- 
er, illuminating gas and the gas fuel 
business it controls for the purpose of 
expansion. 

For the purpose of constructing lines 
and operating cars over thirty-four 
miles of streets in Nashville, the con- 
struction and operation of a commer- 
cial lighting system and for connecting 
with other street railway lines now op- 
erated in the city, the Nashville Trac- 
tion Company, capitalized at $500,000, 
has been granted a charter by the sec- 
retary of state and will have intro- 
duced in the City Council an ordinance 
asking for a franchise for fifty years 
and providing for the payment of three 
per cent of its gross revenues from the 
railway and lighting plant to the city 
annually. The incorporators of the 
new company are as follows: George 
M. Hendrie, Russell A. Alger, Henry 
Ledyard, W. Howe Muir and Walter 
O. Parmer. The last named is a Nash- 
ville man, while the others are North- 
ern capitalists and are connected with 
street railway enterprises in Detroit. 
It is understood that the company will 
spend $4,000,000 in constructing its 
plant in Nashville. 

The Kentucky Utilities Company, the 
capital stock of which is owned by the 
Middle West Utilities Company, has 
sold $1,000,000 of an authorized issue 
of $5,000,000 first mortgage 5s. 

The reorganization committee of 
Allis-Chalmers Company hopes that all 
details of reorganization will be cleared 
up and the new company launched 
early in March. The committee has 
practically decided upon the personnel 
of the directorate of the new company 
to be formed after the foreclosure sale 
on February 3. 

The New York Public Service Com- 
mission has adopted a resolution ex- 
tending the time granted to the Inter- 
borough Rapid Transit Company with- 
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in which to make an issue of $17,123,- 
611 bonds, under first mortgage and 
deed of trust, from January 1, 1913, to 
May 1, 1913. The deed of trust is dat- 
ed November 1, 1907, and the permis- 
sion was granted to the Interborough 
company by order of the commission 
on February 23, 1912. 

The Chicago City Railways has sold 
$1,500,000 first-mortgage five-per-cent 
bonds, due 1927, and Calumet & South 
Chicago $200,000 five-per-cent bonds, 
due 1927, to White, Weld & Company, 
the First Trust & Savings Bank and 
the Merchants’ Loan & Trust Compa- 
ny, of Chicago. Proceeds of the sale 
will be used in the next month or two 
to reimburse the companies for work 


completed. White, Weld & Co. have 
already resold their portion of the 
bonds. 


The stockholders of the Birmingham 
Railway, Light & Power Company have 
authorized the issuance of $400,000 
worth of common stock to be sub- 
scribed at par and payable in cash. A. 
H. Ford, president of the Birmingham 
Railway, Light & Power Company, 
stated that the money would be used 
in repairing the roads and rolling stock 
as the occasion required, and that there 
was no special significance in the in- 
crease of stock. 

The directors of the Kings County 
Electric Light & Power Company have 
authorized the issuance of $4,000,000 
capital stock. This, when delivered to 
the holders of the $4,000,000 converti- 
ble debentures exchangeable at par for 
stock from March 1 next, will make 
$14,000,000 stock outstanding. The 
conversion will increase dividends by 
$320,000 a year and decrease interest 
by $240,000, a net of $80,000 additional 
cost. The $2,500,000 bonds to be used 
and to be dated March 1, 1913, will be 
convertible into stock at par on and 
after March 1, 1916. 

The Brooklyn Rapid Transit Com- 
pany has filed with the New York Sec- 
retary of State a certificate of increase 
of the capital stock from $45,000,000 to 
$90,000,000, divided into 900,000 shares 
of $100 par value. 

Regarding the increase, the company 
has issued a statement as follows: 

“This increase in capital stock is nec- 
essary for the conversion of the first- 
refunding convertible four-per-cent 
bonds issued under the mortgage of 
July 1, 1902, to the Central Trust Com- 
pany as trustee, and the certificate of 
increase sets forth that the bonds now 
issued and outstanding in the hands of 
the public under that mortgage aggre- 
gate $34,750,000. 

“The resolution of the directors set 
forth in the certificate provides that 
during the ia-year period fixed by the 
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statute for the conversion of the bonds 
(which expires July 1, 1914), only such 
part of the increased capital stock shall 
be issued as is necessary for the pur- 
pose of conversation according to the 
terms and conditions prescribed in the 
bonds and mortgage. The bonds thus 
converted, under terms of the mort- 
gage, will be cancelled and not reis- 


sued.” 
Dividends. 


Associated Gas & Electric Company; 
the regular quarterly dividend of 1.5 
per cent on its preferred stock, pay- 
able January 15 to stock of record De- 
cember 31. 

Auburn & Syracuse Electric Railroad 
Company; a quarterly preferred divi- 
dend of 1.5 per cent, payable January 
15 to stock of record December 31. 

Aurora, Elgin & Chicago Railroad 
Company; a quarterly preferred divi- 
dend of 1.5 per cent, and a quarterly 
common dividend of 0.75 per cent, both 
payable January 10 to stock of record 
December 23. 

Bay State Street Railway; a semi- 
annual first-preferred dividend of three 
per cent, payable February 1 to stock 
of record January 18. 

Monongahela Traction Company; an 
initial dividend of two per cent on the 
common stock. 

National Carbon Company; the regu- 
lar quarterly dividend of 1.5 per cent, 
payable January 15. 

Pacific Telephone & Telegraph Com- 
pany; the regular quarterly dividend 
of 1.5 per cent on the preferred stock, 
payable January 15. 

Puget Sound Traction, Light & Pow- 
er Company; quarterly dividends of 
$1.50 a share on the preferred and $1 
a share on the common stock, payable 
January 15 to stock of record of Janu- 
ary 2. 

Standard Underground Cable Com- 
pany; a quarterly dividend of three per 
cent and an extra dividend of three per 
cent, both payable January 10. 

Western New York & Pennsylvania 
Traction Company; a first-preferred 
dividend of three per cent, payable Jan- 
uary 20 to stock of record January 18. 

York Railways Company; a semi-an- 
nual preferred dividend of 2.5 per cent, 
payable January 30 to stock of record 
January 20. 

Reports of Earnings. 
Citres Service CoMPANY. 


The Cities Service Company reports 
earnings for the 12 months ended No- 
vember 30, 1912, as follows: 


GrOGS GRFRINGE 2. .ccccccccccccces $1,181,416 
eC ee ,100,355 
Preferred dividends ..........+.+- 600,462 
a GRVEGERGB co ccccccccecces 212,631 
GED 6c 06sccacecdanenegnsseesens 287,262 

Total surplus to date is........ 584,016 








CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


American Tel. & Tel. 


(New York)......... 
Commonwealth Edison (Chicago)........... 
Edison Electric Illuminating (Boston)..... 
Electric Company of America (Philadelphia)...... 





Electric Storage Battery common (Philadelphia)..............s0+-+eeeeeee 53 53 
Electric Storage Battery preferred (Philadelphia).............s0+++eeeeees 53 53 
Gemmeee Tee GE TW cc cc cccccctcccccc ceccccccesescsesccovesesccess 184 184% 
Kings County Electric (New York)............-cceecreccecccccecscecscece 129 129 
Manhattan Trameit (NEW YOrPK)...ccccccccccccccvcccccccesccccscccccescece 1% 1% 
Massachusetts Electric common (Boston)...........ccee+seeeceeeeeeeeeees 16% 17% 
Massachusetts Electric preferred (Boston)........--eeseseeeeeceeeeeeneeee 76% 75% 
National Carbon common (Chicago)...........20+ eectereeceeeeetenceeeees 130 120 
National Carbon preferred (Chicago)...........:-seccsseecccccccccsececes 117% 117% 
New England Telephone (Boston) ...........-ccceceseececccecceesescceess 55 153% 
Philadelphia WBlectric (Philadelphia) .............cecsseceeeecceneeeteceeces 23% 23% 
Postal Telegraph and Cable common (New York).. ......-.+eeeseeeseeeeees 80 80 
Postal Telegraph and Cable preferred (New York). ......---sseeeeeeeeeees 66% 65 
Western Union (New YOork)....---...ccccceceecscctecettececteeneseeseeees 74% 74 
Westinghouse common (New York)..........cccscccecccccccccteeeeteceeees of ist 
Westinghouse preferred (New York).......-.:eeececcceeeeeeecnereceeeees 119 *119 


*Last price quoted. 
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PERSONAL MENTION. 


H. C. ALFORD, formerly connected 
with the Metropolitan Electric Com- 
pany, has resigned to accept a respon- 
sible position with the Keystone Elec- 
tric Company, Reading, Pa. 

Cc. M. GAUNT, of San Francisco, 
Cal., formerly general superintendent 
of the Western Union Telegraph Com- 
pany, has become general manager of 
the Pacific division, and H. F. Dodge 
has been made assistant general man- 
ager of the division. 

W. W. FREEMAN, on account of 
his connection with the Alabama In- 
terstate Power Company, has resigned 
as second vice-president, general man- 
ager and a director of the Kings 
County Electric Light & Power Com- 
nany. The board has named for gen- 
eral manager W. F. Wells. The posi- 
tion of director and second vice-presi- 
lent has not been filled. 

H. M. BYLLESBY, president of H. 
M. Byllesby & Company, has been ap- 
pointed a member of the citizens aux- 
iliary committee by Mayor Harrison, 
of Chicago. Mr. Byllesby represents 
the Civic Federation on the commit- 
tee, which is composed of representa- 
tives of civic and other organizations 
to act with the Chicago City Council 
Committees in seeking the passage of 
city bills by the State Legislature. 

GEORGE H. MORSE has been ap- 
pointed consulting engineer for the 
Mutual Electric & Machine Company, 
Wheeling, W. Va. Mr. Morse has had 
a broad, practical experience in the de- 
sign and construction of electrical ap- 
pliances and plants. He comes to the 
company from the University of Ne- 
braska, where he has been, for a num- 
ber of years, professor of electrical en- 
gineering and in charge of that depart- 
ment. 

CHARLES O. BANCROFT has 
resigned the presidency of the Cum- 
berland County Power & Light Com- 
pany, Portland, Me., on account of ill 
health. When the Portland Electric 
Company was formed in 1906 Mr. Ban- 
croft was elected president. Under 
his administration the Consolidated 
Electric Light Company and the Port- 
land Light & Power Company togeth- 
er with the Portland Electric Company 
have combined with the Cumberland 
County Power & Light Company, 
which latter corporation now operates 
the Portland Railroad Company under 
a long lease. 

JAMES W. JOHNSON, district 
manager of the General Electric Com- 
pany, Chicago, is the author of an in- 
teresting review of the electrical in- 
dustry in the Chicago Daily Tribune 
of December 31, 1912. Mr. Johnson 
calls attention particularly to the great 
reduction in price of tungsten-filament 
lamps, resulting in an estimated sav- 
ing to the consumer of about $6,000,- 
000 during the coming year. He also 
calls attention to the increasing pop- 
ularity of electrical devices owing to 
their convenience and utility in the 
home, and their reliability and other 
recognized advantages in the factory 
and shop. 

J. C. McCLENDON has been ap- 
pointed manager of the offices of the 
Westinghouse Electric & Manufactur- 
ing Company in Louisville. Ky. These 
offices are in charge of the Westing- 
house branch in Cincinnati, O., and 
have grown in importance, owing to 
the wealth of the field to which they 
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distribute. Mr. McClendon has been 
assistant to R. G. Bonner, formerly 
Westinghouse manager in Louisville, 
for a year. Mr. Bonner resigned his 
position only recently to become new- 
business manager of the central-sta- 
tion owned by Henry L. Doherty & 
Company, in Elyria, O. Mr. Bonner 
has left for Elyria, where he will make 
his home in the future. 


WILLIAM C. ANDREWS, secre- 
tary of The Rae Company, is hustling 
to get a full representation of elec- 
trical men in a new lodge of the Ara- 
bian Lords of the American Desert, be- 
ing formed in New York. The Ara- 
bian Lords require membership in some 
other secret organization, such as the 
Masons, Odd Fellows. Elks, Knights 
of Pythias, etc., and Mr. Andrews has 
secured recognition for the Jovian Or- 
der. Applications from Jovians will 
hereafter be acted upon the same as 
those from members of the older fra- 
ternal bodies. Mr. Andrews is alter- 
nate statesman of the New York City 
Jovians and was Jupiter of the degree 
team which initiated eighty-eight at the 
rejuvenation last month. 

HARRY W. FULLER, of New York 
City, has become vice-president of both 
the Louisville Gas and Louisville 
Lighting Companies, of Louisville, Ky., 
corporations which are owned by H. M. 
Byllesby & Company, of Chicago. Mr. 
Fuller was elected an officer of the two 
companies at a recent meeting of their 
directorates. Mr. Fuller is widely 
known in public-service circles, hav- 
ing been connected with a number of 
big utilities during twenty-one years 
of experience in the field. He is now 
vice-president and general manager of 
the Appalachian Power Company, of 
Bluefield, W. Va., and will retain this 
position. although making his home in 
Louisville. He formed connections 
with the Byllesby interests in 1911. 

JAMES W. DUNBAR, of New AIl- 
bany, Ind., has been appointed gener- 
al manager of the United Gas & Elec- 
tric Company in that city, in charge 
of a group of public utilities which 
are controlled by the Insull interests, 
of Chicago. It is stated that the elec- 
tric railways of the Insull interests 
in Southern Indiana, will be under the 
supervision of F. E. Cole, in Chicago, 
henceforward. Mr. Dunbar, the newly 
appointed United Gas & Electric gen- 
eral manager, has lived in New Albany 
for several years and is widely known 
in gas and electric circles thereabouts 
by reason of his long connection as 
secretary of the Western Gas Asso- 
ciation prior to its merger with the 
American Gas Association. 

S. M. GREER has resigned as metro- 
politan manager of the New York Tele- 
phone Company, to become general 
commercial superintendent of the 
Chesapeake & Potomac Telephone 
Company, one of the subsidiaries of 
the Bell system, embracing the states 
of Marvland, Delaware, Virginia and 
West Virginia, with headquarters at 
Baltimore, Md. Mr. Greer has been 
identified with the telephone business 
for the last twenty-two years, and is a 
member of the American Institute of 
Electrical Engineers and of the Ad- 
vertising Men’s League of New York. 
For several years past he has resided 
in Glen Ridge, N. J.. and is a member 
of the Glen Ridge Club and the Coun- 
try Club of Glen Ridge. At the last 
election Mr. Greer was made council- 
man of the Borough of Glen Ridge. 
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CHAR- 
professor of 
electrical engineering at Leland Stan- 
ford, Jr., University, died at the home 
of his father in Pittsburgh, Pa., on 
December 29, 1912, where he was mak- 


ing a holiday visit. Professor Char- 
ters leaves a widow and one son. 
WILLIAM H. HORNBERGER, a 
well known electrical engineer, inventor 
and manufacturer, died of pneumonia at 
his residence in Lafayette, Ind., on Fri- 
day, January 3, 1913. Mr. Hornberger 
became an employee of the Studebaker 
Company at South Bend, Ind., in 1882, 
and had charge of the first electric 
light machine installed in their plant. 
He remained there several years, and 
then went to Elkhart, Ind., to take 
charge of the city electric light plant. 
He was superintendent of the first elec- 
tric railway at Elkhart, and was identi- 
fied with all the early electrical devel- 
opment of that city. While living at 
Elkhart he became interested in the 
manufacture of transformers through 
association with Walter Freeman, pres- 
ident of the National Transformer 
Company, and in 1891 organized the 
Hornberger Electric Manufacturing 
Company. He sold his interest in that 
company in 1895. and went to Syca- 
more. Ill., where he organized the Vin- 
dex Company. He moved from Syc- 
amore to Aurora, IIl., in 1897, and re- 
mained there for several years, when 
he returned to Crawfordsville, Ind., 
where he was engaged with O. C. Er- 
win, in the manufacture of transform- 


ers. Mr. Hornberger went to Lafay- 
ette in 1904, and organized the La- 
fayette Electrical Company. This 


company went out of business in 1907. 
and Mr. Hornberger then organized 
the Hornberger Transformer Company. 
Mr. Hornberger was married to Miss 
Mary Hill, in Elkhart, Ind., 31 years 
ago, and is survived by his widow and 
one daughter, Lelis Hornberger. He also 
leaves a mother, Mrs. Hannah Horn- 
berger, and a brother, Charles A. Horn- 
berger. 


DATES AHEAD. 


American Institute of Consulting 
Engineers, Annual meeting. Engineer’s 
Club, New York, N. Y., January 14, 
1913. 

Wisconsin Electrical Association. An- 
nual meeting, Milwaukee, Wis., January 
15 and 16. 

Tllinois Electrical Contractors’ Asso- 
ciation. Annual meeting, Peoria, IIl., 
January 17-18, 1913. 

Peoria Electrical Show. Peoria, II1., 
January 18-25, 1913. 

Ohio Engineers’ Society. Columbus, 
O.. Januarv 21, 1913. 

Electrical Contractors’ Association 
of New York State. Annual meeting, 
Syracuse, N. Y., January 21, 1913. 

Western Association of Electrical 
Inspectors. Annual meeting, St. 
Louis, Mo., Tanuary 28-30. 1913. 

American Institute of Electrical En- 
gineers. Midwinter convention, New 
York, N. Y.. February 26-28. 

Mississippi Electric Association. 
Annual convention, Natchez, Miss., 
April 21-23. 

Iowa Electrical Association. Annual 
convention, Waterloo, Iowa, April 23- 
24. 

National District Heating Associa- 
tion, Fifth annual convention, Indian- 
apolis, Ind., May 27-29, 1913. 

National Electric Light Association. 
Convention, Chicago, IIl., June 2-5, 
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The Cutler-Hammer Manufacturing 
Company moved its Boston office from 
176 Federal Street to larger quarters 
in the new Columbian Life Building, 
the first of the new year. 

John J. Myer, 114 Congress Street, 
Boston, Mass., is sending out calendar 
cards in which the merits of Autoduct 
flexible conduit are strongly pointed 
out. Mr. Meyer also deals in a va- 
riety of other conduits, switches, fuses, 
boxes, cabinets, etc., all of which are 
mentioned on the card. 


The Arrow Electric Company, Hart- 
ford, Conn., has sent out New Year’s 
cards in which are shown a number 
of views of the company’s new manu- 
facturing plant. These give a good 
idea of the size of the building, which 
covers 350 by 75 feet, and of the ex- 
cellent shipping facilities which it pos- 
sesses. 

The American District Steam Com- 
pany, North Tonawanda, N. Y., has 
selected as an illustration for the panel 
of its large caler.dar, the painting by 
J. L. Gerome Ferris of “Pocahontas 
Brought Captive to Jamestown.” This 
is a very handsome piece of work and 
one over which the companv is receiv- 
ing a great many compliments. 


Harvey Hubbell (Inc.), Bridgeport, 
Conn., has sent out a folder calling 
attention to the variety of wire lamp 
guards manufactured by this firm. 
These are all so arranged that they 
can be very easily nested, thus taking 
up very little shelf room when kept 
in stock. Among the grades listed are 
locking guards, open bottom and 
closed bottom guards, reflector guards, 
etc 

Church-Field Motor Company, Sib- 
ley, Mich., has an opportunity of prid- 
ing itself on the performance of one 
of its electric roadsters which made 
the trip from New York to Boston, 
over hilly roads and with three de- 
tours over mud roads with a total mile- 
age of 251 miles in 12 hours and 15 
minutes. The car was equipped with 
standard lead batteries and the highly 
efficient two-speed transmission. 

Westinghouse Electric & Manufac- 
turing Company experienced a fire in 
its warehouse on First Avenue, Pitts- 
burgh, Pa. on Christmas morning 
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The blaze was a stubborn one and 
caused a loss of about $100,000, 30 
companies of firemen being called out. 
Large quantities of motors, dynamos, 
armatures, lamps and insulating mate- 
rial were packed in the building for 
tush orders, and much of this mate- 
rial was destroyed. 

The Emerson Electric Manufactur- 
ing Company, St. Louis, Mo., has is- 
sued its attractive 56-page catalog of 
Emerson fans for 1913. Fifteen types 
of fans for sixty-cycle alternating cir- 
cuits are described and illustrated and 
nine types of direct-current fans are 
similarly treated. The catalog is beauti- 
fully illustrated with photographs of 
these various types of fans and with 
sectional views showing their construc- 
tion. The bulletin describes in con- 
siderable detail the construction of the 
principal types and points out wherein 
many improvements have been made 
over the practice of former years. 

Hughes Electric Heating Company, 
226 West Superior Street, Chicago, has 
issued its catalog of electric ranges, 
evens and stoves. This publication 
comprises 32 pages, showing a wide 
variety of heating devices made by 
the company. Among the ranges are 
some equipped with elevated oven and 
warming compartments. Three-heat 
switches are used for practically all 
of the heating elements. One, two and 
three-burner hot plates are also list- 
ed. To these may be attached steam 
cookers. Among other heating appli- 
ances mentioned are portable self-con- 
tained oven, a combined baking oven, 
stove and fireless cooker, a combined 
electric stove and toaster, electric heat- 
ing pads and the Hughes electric flat- 
iron. 

Kellogg Switchboard & Supply Com- 
pany, Chasers and Green Streets, 
Chicago, has prepared a series of orig- 
inal folders for a publicity campaign 
in the interests of its new magnet wire. 
These folders are in the form of spools 
and are entitled “Spools of Facts.” 
Twelve of them have been prepared 
and a different one will be sent out 
each month, taking up one phase of 
the magnet-wire subject. These 


“Spools” are printed on heavy stock 
in three colors. Among some of the 
titles are “Spools of Facts on Baking,” 


On 


—_— — 


etc. 


“Equipment,” 
The Kellogg Company is also prepar- 
ing to distribute an attractive folder 
which technically describes its magnet 


on “Enameling,” on 


wire. On application to the company 
anyone interested in the subject can 
— his name placed on the mailing 
ist. 

D. & W. Fuse Company, Providence, 
R. I., has issued catalog No. 15 de- 
scribing its great variety of cartridge 
fuses and cutouts. This publication 
has 112 pages devoted to illustrations, 
complete data, and descriptions of the 
various types of fuses listed. In sec- 
tion one are listed the National Elec- 
trical Code standard fuses, cutouts, 
casings, and contacts for 250 to 600 
volts. Section two gives new standard 
dimensions for high-tension fuses and 
cutouts for 2,500 to 22,000 volts. Sec- 
tion three is devoted to the D & W 
standard fuses, cutouts, casings and 
contacts for voltages ranging from 
250 to 2,500 volts. Section four deals 
with service switches and fuse boxes, 
railway, transformer, entrance and 
other cutouts and boxes and other 


specialties. Very complete dimension 
diagrams and indexes conclude the 
catalog. 


General Electric Company, Schenec- 
tady, N. Y., has issued a number of 
new publications. Bulletin A4065 is the 
1913 catalog of electric fans. It is an 
attractive publication of 36 pages in 
colors and illustrates the company’s 
fixed and oscillating desk and bracket 
fans for direct current and alternating 
current. The publication also describes 
ceiling fans and ventilating fans and 
gives illustrations of various wiring de- 
vices for use in connection with fans, 
as well as a list of supply parts for all 
the fans made.—Bulletin A4066 de- 
scribes electric hardening furnaces of 
the type RHF.—Bulletin A4069 is de- 
voted to the subject of portable and 
stationary air-compressor sets, which, 
of course, are motor-driven.—Bulletin 
A4063 describes various types of poly- 
phase induction motors manufactured 
by the company and shows a number 
of installations to illustrate the great 
variety of purposes for which these 
motors are serviceable.—Bulletin No. 
4994 deals with type H, form K _ sub- 
way transformers. 


Record of Electrical Patents. 
Issued by the United States Patent Office, December 24, 1912. 


1,048,496. Brace for Cross Arms of 
Telegraph and Telephone Poles. I. 
Cline, Huntington, Ind. An angle-iron 
brace in three sections, hinged together 
with the end ones secured to the ends 
of the arm and the middle one to the 
other side of the pole. 

1,048,500. Converter. G. W. Conrad 
and H. E. Conrad, Nanty Glo, Pa. An 








oscillating shaft carries a pair of elec- 
tromagnets acted upon by two pairs 
of stationary electromagnets. 

1,045,505. Galvanic Battery. E. G. 
Dodge, South Orange, N. J. The neg- 
ative plate consists of tablets of cop- 
per oxide held in a framework. 

1,048,507. Automatic Electric Air 
Brake. H. Dewson and W. V. Turner, 


assignors to Westinghouse Air Brake 
Co., Pittsburgh, Pa. Has train wires 
controlling service and emergency ap- 
plications of the brakes. 

1,048,521. Wire-Splicer. C. A. 
George, Springfield, Ill. The ends of 
the wires are bent upward into wire- 
receiving seats and clamped in place 
by a wedge, 
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1,048,548. System for Controlling 
Electromotors. C. Kramer, assignor to 
Felten &  Guilleaume-Lahmeyerwerke, 


Aktien-Gesellschaft, Frankfort-on-the- 
Main, Germany. The speed of the mo- 
tor is controlled in accordance with 
the excitation of the generator field. 
1,048,557. Conveyance and Signaling 
Appliance Therefor. R. H. Manson, 
assignor to Dean Electric Co., Elyria, 
O. A push-button is mounted on the 
steering wheel of an automobile. 
1,048,561. Selective Signaling Sys- 
tem. J. McFell, Chicago, Ill. A single- 
line relay controls the selectors, the 
being connected successively to 





latter 


it. 

1,048,574. Battery Terminal. R. M. 
Newbold, assignor to Adams & West- 
lake Co., Chicago, Ill. A lead-incased 
torage-battery stud connector. 

1,048,581. Carbon Electrode for 
Slectric Furnaces. B. Redlich, assign- 

to Planiawerke Aktiengesellschaft 
Kohlenfabrikation, Ratibor, Ger- 
ny. Has a conical metal core cast 


1,048,587. Wire-Holder for Insula- 
tors. A. J. Riefer and D. P. Mays, 
Pittsburgh, Pa. A flexible band 
clamped on the insulator. 

1,048,588. Pole-Changer. C. H. Roth, 
assignor to Adams & Westlake Co. 
Includes a rotatable disk with spiral rib 
nd an oscillating plate and swinging 


rm. 

1,048,592. Hermetically Sealing Met- 
al Vapor Apparatus with Mercury 
Packing. B. B. Schaefer, assignor to 








No. 1,048,736.—Corner Cleats. 


Hartmann & Braun, A.-G., Frankfort- 
n-the-Main, Germany. Mercury fill- 
ng about an electrode insulator. 

1,048,603. Hydro-Electric Smelting 
Furnace. A. Tommasini, New York, 
N. Y., assignor of one-half to M. E. 
Thornton. Associated with a hearth 
ind crucible is an electrically heated 
\ydrogen-supplying furnace. 

1,048,636. Trolley-Line Clamp. C. N. 
\llerding, assignor to Ohio Brass Co., 
Mansfield, O. For connection to fixed 
structures. 

1,048,639. Telegraph System. W. E. 
\thearn, assignor to Western Union 
Celegraph Co. A multiple system. 

1,048,642. Apparatus for Welding by 
Electricity. W. D. Bartlett, assignor 
to Electric Welding Products Co.., 
Cleveland, O. Two welding heads each 
include a pair of clamping jaws. 

1,048,645. Rheostat. W. M. Bowles 
and C. O. Allen, Shawnee, Okla. In- 
cludes several groups of compressible 

rbon disks. 

1,048,646. Insulator for Rail Joints. 
6. G. Braine, assignor to Rail Joint 
Co., New York, N. Y. An insulating 


id post. 
1,048,656. Trolley-Wire Hanger. J. 
Christensen, Evans City, Pa. The 


Parts are held together by a stud. 
1,048,661. 


Trolley Pole. R. M. Craig, 


Paterson, N. J., assignor of one-half 
to S. Mulholland. The trolley wheel 
has ball bearings. 

1,048,668. Sectional Track. J. E. 
Evans, Bedford, Ind. Secured to track 
sections is a casing open at one side 
in which is the working conductor for 
the electric railway. 

1,048,670. Contact for Electromag- 
netic Mechanism. A. Fessenden, 
assignor to S. M. Kitner, Pittsburgh, 
Pa., and H. M. Barrett, Bloomfield, 
N. J. Spherical contacts made of plat- 
inum-iridium. 

1,048,706. 
ducting Wires. 
ange City, Ia. 
has a round _ wire-receiving 
where it joins the pole. 

1,048,709. Treatment of Skins and 
Hides for the Removal of Fat, Etc. F. 
H. E. Lehmann, Eilenburg, Germany. 
The hides are treated with electric 
currents in an alkaline bath. 

1,048,732. Trolley. J. Piotrowski, 
Uniontown, Pa. The harp is mounted 
in . spherical socket at the top of the 
ole. 

1,048,736. Insulating Cleat. B. Rich- 
ards, Canton, Mass. Inside and outside 
corner cleats with curved  wire-re- 
ceiving grooves. 

1,048,742. Trolley. T. Scherba, Pitts- 
burgh, Pa. The vertical stem of the 
harp fits into a socket in the pole. 

1,048,762. Method of Cooling Vapor 
Electric Apparatus. P. Thomas, 
assignor to Cooper Hewitt Electric 
Co., New York, N. A mercury- 
vapor tube in which a light-modify- 
ing gas is added. 

1,048,773. Electric Battery. F. L. 
White, assignor to National Carbon 
Co., Cleveland, O. A dry cell has a 
kerosene-soaked lining between the 
zinc jar and battery mix. 

1,048,798. Electrically Operated At- 
tachment for Pianos. J. L. Black, 
Hamilton, O., assignor of one-half to 
G. L. Lang. Electromagnetic ham- 
mers are arranged to strike a drum 
and a group of orchestral bells. 

1,048,817. Gyrostatic Mechanism. E. 
Falcke, assignor to Scherl Monorail 
Co., Jersey City, N. J. The gyrostat is 
driven by an electric motor which is 
controlled by another motor. 

1,048,819. Alternating-Current Recti- 
fier. C. F. Fayer, assignor to Wapler 
Electric Manufacturing Co., New York, 
N. Y. Includes a pair of diametrical- 
ly opposed rotary segments and fixed 
brushes engaging them. 

1,048,824. Magnetic Separator. D. N. 
A. Griffiths, Chicago, Ill. A magnetic 
drum supported in a sluice box. 

1,048,832. Interrupter for Ignition 
Machines. O. Heins, assignor to Bosch 
Magneto Co., New York, N. Y. Is 
mounted at the end of the magneto. 

1,048,847. Fuse-Switch. A. V. A. 
McHarg, New York, N. Y. A rotary 
switch block carries a fuse. 


Bracket for Current-Con- 
A. Kleinhesselink, Or- 
A bracket insulator pin 
notch, 


1,048,849. Wireless Break-Key. G. 
P. Mobley, San Antonio, Tex. Has a 
contact at each end of the key. 

1,048,850. Insulator. J]. W. Moore,: 
Carey, O. Is made of two similar 
pieces with co-acting V notches as 


wire passages. 

1,048,856. Protective Casing for Elec- 
tric Meters. T. E. Murray, New York, 
N. Y. A casing covers the leads be- 
tween the meter case and the cutout 
box. 

1,048,857. Electric Cutout. T. F. 
Murray, New York, N. Y. An inverted 
cup-shaped casing house, terminals 
and a fuse case. 
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1,048,858. Electric Bath-Cabinet. T. 
E. Murray, New York, N. Y. At the 
inner corner of the walls and inter- 
mediate the corners are vertical tubes 
containing incandescent lamps. 

1,048,859. Electric Fuse. T. E. Mur- 
ray, Jr., New York, N. Y. A fuse strip 
has two exposed flexible wrappings of 
refractory insulation partly covering it. 

1,048,880. Train-Controlling Device. 
A. W. Reiling, Fort Wayne, Ind. Con- 
nected to a third-rail section is an elec- 
tromagnet adjoining the track. 

1,048,884. Pressure Device for Elec- 
tric Metal-Working Apparatus. A. F. 
Rietzel, assignor to Thomson Electric 
Welding Co., Lynn, Mass. The work- 
holders have spring-actuated pressure 
jaws for butt welding. 

1,048,903. Current Distributer and 
Timer. J. M. Smith, Philadelphia, Pa., 
assignor of one-half to C. A. Magruder. 
For the ignition circuit of an internal- 
combustion engine. 

1,048,907. Potential Starter. H. A. 
Steen, Norwood, O., assignor to Allis- 
Chalmers Co., Milwaukee, Wis. With- 
in the oil tank are stationary contacts 
and a switch drum; suspended from the 
tank is a transformer. 

1,048,913. Electric Bell. H. R. Stu- 
art, Springfield, O., and F. Schaefer, 
Pittsburgh, Pa. Consists of a perma- 
nent magnet, clapper and armature; 
two alternating-current magnet coils, 
and a circuit-closer between them. 

1,048,915. Clamp for Electric Metal- 
Working Apparatus. E. Thomson, as- 
signor to Thomson Electric Welding 





No. 1,049,043.—Electric Melting Outfit. 
Co. The clamp jaws have serrated 
edges next the heated part of the 
work. 

1,048,928. Stretcher for Cables, 


Wires, Etc. F.J.Aster, Rock Island, IIl., 
and A. W. Malone, Davenport, Ia. A 
block has a beveled channel in which 
fit two wedge-shaped wire-gripping 
jaws, pressed together by linked 
hooks. 

1,048,930. Electric Pyrometer. H. E. 
Beighlee, East Cleveland, O. Is ar- 
ranged in the form of a Wheatstone 
bridge with the pyrometer as unknown 
arm. 

1,048,939. Tool for Slotting Commu- 
tators. A. W. Burke, Pittsburgh, Pa. 
A rotable shaft has a saw threaded on 
one end. 

1,048,961. Sheet-Metal Battery used 
for Producing an Electrochemical Bath 
for Cleaning Silver. E. A. Hardy, Mad- 
ison, Wis. A thin strip of zinc se- 
cured to a sheet of copper. 

1,048,978. Signal Device. M. Levi- 
son, assignor of six-tenths to W. P. 
Crockett, Chicago, Ill. A _ call-signal 
system with an annunciator for each 
branch circuit. 

1,048,980. System of Multiple and 
Simultaneous Telegraphy. F. Lori, 
Padua, Italy. Includes a number of 
transformers with primaries in series. 
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1,048,981. Lantern Globe. G. A. Mac- 
beth, Pittsburgh, Pa. The edge of the 
glass globe has a protecting metal 
sheath electroplated on it. 

1,048,985. System of Electrical Dis- 
tribution. L. C. Marburg, assignor to 
Allis-Chalmers Co. An induction mo- 
tor with flywheel is supplied from a 
circuit with a variable load and has 
its secondary resistance regulated so 
as to maintain a nearly constant mo- 
tor-input current. 

1,048,987. Electrically Operated 
Alarm Clock. R. Mauthe, Denver, Colo. 
Has two sets of contact pins engaged 
by a contact arm. 


1,048,992. Insulator. A. Mead, as- 
signor to Ohio Brass Co., Mansfield, 
O. Has two straight, transverse and 
independent wire passages, inclosed 
at the middle only. 

1,048,995. Rat Trap. M. Morawiecki, 
Pittsburgh, Pa. Has electrocuting elec- 
trodes. 

1,048,999. Controlling Mechanism for 
Motors. C. R. Pratt, Montclair, N. J. 


A main and a pilot motor are connect- 
ed by differential gearing which act- 
uates a brake and control mechanism 
when the motors run at different speed 
ratio. 
1,049,000. Speed Control. C. R. 


Pratt, assignor to Otis Elevator Co., 
Jersey City, N. J. An amplification of 
the above in which the differential 


gearing governs the main controller. 
1,049,004. Secondary Clock. A. L. 
Sohm, assignor to Sohm Electric Sig- 
nal & Recording Co., Spokane, Wash. 
An electromagnet operates a shuttle 
that intermittently engages a disk. 
1,049,005. Insulating Composition 
and Process of making the Same. C. 
P. Steinmetz, assignor to General Elec- 
tric Co. Powdered talc is mixed with 
magnesium silicate, molded and fired. 
1,049,011. Electrical Apparatus. C. 
J. E. Waxbom, assignor to Jeffry Man- 
ufacturing Co., Columbus, O. A com- 
mutator motor has a gas-proof cas- 


ing. 

1,049,013. Process of Treating the 
Anode-Mud Resulting for Electrolyt- 
ic Refining. H. Wehrlin, Steglitz, 
Germany. Is treated with sulphuric 
acid, hydrofluoric acid and an oxidiz- 
ing agent. 

1,049,028. Controlling Device for 
Electric Motors. P. H. Zimmer, as- 


signor to General Electric Co. An elec- 
tromagnetically actuated resistance 
controller. 

1,049,040. Ohmmeter. T. W. Bibb, 
Seattle, Wash. Describes the galvan- 
ometer structure therefor. 

1,049,043. Electrical 
Soldering Apparatus. 
and C. O. Allen, Shawnee, Okla. Con- 
sists of stationary and movable car- 
bon pencils acting as electrodes. 

1,049,044. Telegraphy. C. M. Breed- 
love, Birmingham, Ala. Relates to the 
local circuit with relay and sounder. 

1,049,066. Telegraph Instrument. W. 


Melting and 
W. M. Bowles 


H. Engle, Port Costa, Cal. Describes 
details of the vibrator attachment. 
1,049,070. Electric Lamp. F. L. 
Fowler, Philadelphia, Pa. An incan- 
descent-lamp lock in the form of a 
collar secured ‘to the bulb and socket. 
1,049,077. Flash-Light Apparatus 
for Photography. C. A. Goddard, Ak- 


ron, O. Has number of incandescent 
lamps and an igniter for the flash pow- 
der. 

1,049,088. Inhaler and Respirator. 
E. K. Hill, assignor to Electric Respi- 
rone Co., Cleveland, O. Inside a hood 
is an electric medicament vaporizer. 
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1,049,103 and 1,049,104. Truck Con- 
struction for Dynamo Suspension. P. 
Kenedy, assignor to Consolidated Rail- 
way Electric Lighting & Equipment 
Co., New York, N. Y. For axle-driven 
car-lighting dynamo. 

1,049,114. Dynamo-Electric Machine. 
J. C. Macfarlane and H. Burge, as- 
signors to Crompton & Co., Ltd., 
Chelmsford, England. Has U-shaped 
poles with a series winding upon them 
giving the machine a motor element 
and a generator element. 

1,049,115. Electrically Operated Mo- 
tor Vehicle. J. C. Macfarlane and H 
Burge, assignors to Crompton & Co., 
Ltd. Has a motor for each drive 
wheel connected to a motor-generator 
and battery. 

1,049,132. Wire-Terminal Plug. C. 
E. Mowrer, Ypsilanti, Mich. Two sock- 
et-engaging shell portions with wire 
terminals are hinged together and have 
a tension spring between their extend- 


ed handles on the other side of the 
hinge. 
1,049,171. Means for Controlling the 


Time of Starting Phonographs and the 
Like. F. E. Thormeyer, Hamburg, Ger- 
many. An electric release for the 
phonograph is operated synchronously 
with the starting of the moving-picture 
machine. 

1,049,177. Electric Animal-Exter- 
minator. H. M. Vetterlein, New York, 
N. Y., assignor of one-third to A. C. 





No, 1,049,132.—Attachment Plug. 


French and one-third to R. C. Wasser- 
schied. Has alternating and opposed 
conductors imbedded in the foundation 
plate. 

1,049,189. Trolley-Line Clamp. C. 
N. Allerding, assignor to Ohio Brass 
Co., Mansfield, O. A modification of 
No. 1,048,636. 

1,049,247. Electrically Operated Mo- 
tor Vehicle. J. C. Macfarlane and H. 
Burge, assignors to Crompton & Co., 
Ltd., Chelmsford, England. A modi- 
fication of No. 1,049,115. 

1,049,253. Sound-Transmitting Appa- 
ratus. C. W. McGonigle, assignor to 
Globe Telephone Co., Seattle, Wash. 
Includes two vibrating diaphragms 
with electrodes on each side thereof. 

1,049,272. Acoustic Apparatus. E. 
Rubes, Brooklyn, N. Y. Has a motor- 
vibrated diaphragm. 


1,049,292. Trolley-Pole Governor. 
M. O. Dolson, Los Angeles, Cal. A 
trolley retriever operated by com- 
pressed air. 

1,049,296. Electric Switch. C. E. 
Hain, Omaha, Neb. Is operated by 
an electromagnet. 

1,049,305. Combination Switch and 


Safety Fuse. J. S. Johnston, assignor 
to Johnston Manufacturing Co., Utica, 
N. Y. Has axially movable members 
contacting with the fuses. 

1,049,306. Safety Air-Brake Valve. 
F. T. Jones, assignor to Jones Safety 
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Train Control System Co., Baltimore, 
. Is controlled ectromagnetienty. 
1,049,308. Fire-Alarm-Box 
ism. C. F. Klein and E. A. Pyles, as- 
signors of one-half to C. F. Klein, one- 
fourth to E. A. Pyles, and one- -fourth 
to J. E. Pyles, Baltimore, Md. The 
local-alarm device is mounted on the 
door; within the latter is a general 
alarm-sending device. 


Patents That Have Expired. 


» Following is a list of electrical pat- 
ents (issued by the United States Pat- 


ent Office) that expired January 7, 
1913. 

552,516. Telephone Switch. G. W. 
Coy, Milford, Conn. 

552,521. Electric Motor. a» @ 


Field, Yonkers, N. Y. 
Electric Meter. W. H. Mc- 


552,540. 

Grath, Fort Wayne, Ind. 

552,542. Apparatus for Protecting 
Electrical Circuits. J. M. Oram, Dal- 
las, Tex. 

552,574. Electric Switch. S. Berg- 
mann, New York, N. Y. 

552,594. Electric Gas-Lighting 
Burner. J. Swendeman, Boston, Mass. 


552,604. Electric Railway System. 
H. Brandenburg, Chicago, Ill 

552,658. Junction Fuse and Switch 
Box. W. P. Bossert, Utica, N. Y. 

552,680. Electric Cutout and Insu- 
lator. H. A. Wagner and F. Schwedt- 
mann, St. Louis, Mo. 

552,689. ‘Telephone Transmitter. I. 
J. Kusel, St. Louis, Mo. 


552,705. Telephone Switch. G. W. 
Coy, Milford, Conn. 

552,723 and 552,724. Multiple- 
Switchboard System for Telephone 
- eee C. E. Scribner, Chicago, 
lil. 

552,725. Spring-Jack for Telephone 
Switchboards. C. E. Scribner. 

552,726. Switchboard System for 
Telephone Exchanges. C. E. Scrib- 
ner. 

552,727. Annunciator for Telephone 
Switchboards. C. E. Scribner. 

552,728. Multiple Switchboard. C. 
E. Scribner. 

552,729. Spring-Jack Switch. C. E. 
Scribner. 

552,730. Telephone Circuit. C. E. 
Scribner. 

552,733. Automatic Electric Alarm. 
T. J. Stansel, Laredo, Tex. 

552,734. Telephone Switchboard and 
Circuit. T. C. Wales, Jr., Boston, 
Mass. 

552,735. Trunk Line for Telephone 
Exchanges. T. C. Wales. 

552,738. Printing Telegraph. J. E. 


Woodbridge, Duluth, Minn. 


552,755. Conduit System for Elec- 
tric Railways. Gaines, New 
York, N. Y. 

552,756. Electric Circuit Controller. 
H. A. Gorn, New York, N. Y. 

552,776. Electric Signaling. F. G. 
Pratt, Revere, Mass. 


552,803. Automatic Electric Alarm. 


G. B. Williams, Texarkana, Tex. 


552,816. Telephone. N. L. Burchell, 
Washington, D. C. 

552,823. Telephone System. F. R. 
Colvin, New York, N. Y. 

552,858. Electric Motor. G L 
Thomas, New York, N. Y. 

552,865. Telephony. F. R. Colvin, 
New York, N. Y. 

552,866. Telephone Switch. G. W. 


Coy, Milford, Conn. 


552,867. Desk-Telephone Apparatus. 
G. W. Coy 
552,874. ” Blectric Arc Lamp. W. S. 


Bartholomew, Chicago, III. 























